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\ HEN we build, let us think 

that we build forever. Let 
it not be for present delight nor 
for present use alone. Let it be 
such work as our descendants 
will thank us for; and let us 
think, as we lay stone on stone, 
that a time is to come when 


those stones will be held sacred 
because our hands have touched 
them, and that men will say, as 
they look upon the labor and 
wrought substance of them, ‘See! 
This our father did for us.” 
—John Ruskin. 
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How to Use the Steel Square 





The lines radiating from division 12 on the tongue of the square to various points on the blade 
as seen in fig. M, are inclinations corresponding to the various roof pitches. 

The 12 inch mark on tongue and mark on blade opposite roof pitch desired is used to obtain 
cuts for common rafters. For octagon, or hip rafters use mark 13, or 17 respectively. In fig. S, 
the square is seen applied to a rafter with the 12 in. mark on tongue and 18 in. mark on body at 
the edge of the rafter corresponding to % pitch of common rafter. 

The inclinations A, and B, of the es and body of the square with the edge LF, of the rafter 
give the correct angles for bottom and top cuts for 34 pitch when placed in position; that is 
when A is horizontal and B. vertical or plumb. 
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Foreword 


“The Audel's Guides to the Building Trades” are a 
practical series of educators on the various branches of 
Modern Building Construction and are-dedicated to 
Master Builders and their Associates. 


These Guides are designed to give technical trade 
information in concise, accurate, plain language. 


The Guides illustrate the hows and whys, short cuts, 
modern ways and methods of the foundation principles 
of the art. 


Each book in the series is fully illustrated and indexed 
for readiest form of reference and study. 


The Guides will speak for themselves—and help to 
increase the reader’s knowledge and skill in the Build- 
ing Trades. 


—Publishers. 
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READY REFERENCE 
INDEX 


How to Use the Index.—By intelligent use of the index, the reader 
will have no difficulty in finding any item, and if he will carefully read 
the index he will be amazed at the vast amount of information to be 
found in this book, and will in this way find numerous items he would 
like to look up. This constitutes one method of study—a reference 
method. : 

The making of an index is an art which requires long experience, the 
indexes for these Guides being made by specialists in that line. 

An index is said to be ‘full’? when each item is indexed in two or 
more ways. For a practical example, the item ‘‘Rip saw,” may be 


indexed either as “Rip saw,” or “Saw(s), rip.” This method of 
entering each item in two or more ways constitutes a full index. 

In the Carpenters’ and Builders’ Guides the author has abridged 
the index to gain more space for the main text, by largely avoiding 
the unnecessary cross indexing. 

Accordingly, if you do not find the item “Rip saw’ in the letter R, 


turn over to S, and look for “‘Saw(s), rip.” 

In case the item be not found under either heading, look up some 
associated heading, as, for instance, ‘‘Tools,’”’ and follow down the 
indented items under this heading, looking for the desired item, 
“rip saw.” 

It should be noted that when there is a main heading with comma, 
followed by indented items, the main heading should be connected 
with each indented item, thus: 


Plane(s), ills., 259-290 
block, ills., 265, 284 


the last item being read in full, ‘““Plane, block, 265, 284.” 
Finally, if an item be not found in one Guide, look for it in the other 
volumes of the set. For instance, the steel square is explained in Guide 


No. 1, and its application to roof framing treated at length in Guide 
No. 3. 
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Abrasives, 315, 316. 
Adze, ills., 254-256. 
American rule working system, ills., 139, 142. 
Ames hollow auger, ills., 302. 
Anchor strap, ills., 405. 
Angle(s) cuts., ills., 108. 

laying off, ills., 336-338. 
Architect’s rule, ills., 140. 
Arkansas oil stone, ills., 319, 321. 
Athol vise, ills., 163. 
Auger, ills., 292-294. 

bit guider, ills., 299. 

gauge, ills., 298. 

hollow, ills., 302. 
Awl, bad, ills., 291-293. 
Axe, hand, ills., 253-255. 


Back saw, ills., 174. 
Band saws, ills., 221-232. 

brazing, 231, 232. 

cracking, 229, 230. 

feed, pitch, clearance, 229. 

kinking, 235. 

snaking, 230. 

straightening the back, 227. 

tension, 223. 

use of, 189. 
Barrel hatchet, ills., 251. 
Barton plane irons, ills., 273. 
Beams, floor, joint for, ills., 402. 
Bench, carpenter's, ills., 85-93, 155. 

hook, ills., 93. 

joiner saw, ills., 174. 

planes, ills., 261. 

screws, ills., 81. 

stop, ills., 91-93. 

vise, ills., 88, 89. 
Bethel process wood preserving, 21. 
Bevel, ills., 115-118. 

setting, ills., 157. 

used with steel sq., ills., 338, 340. 
Bevel, plane iron, 324. 

saw filing, ills., 180, 186. 
Biltmore or forest cruiser sticks, 147. 
Binders, joint for, ills., 402. 


Bishop, hammer blow set, ills., 185. 
saw clamp, ills., 185. 
saw filer, ills., 180. 
Bit, straight core, ills., 294. 
heads, ills., 292, 293. 
screw driver, ills., 309. 
Blades, draw knife, ills., 249. 
saw, ills., 166. 
Blind, joints, ills., 413, 414. 
man’s rule, 140. 
tenon, ills., 404. 
Block plane, ills., 265, 284. 
Blunt band file, ills., 176. 
Board, measure, ills., 108, 144-146. 
rule, spring steel, 147. 
Boat, nails, ills., 37. 
riveted joint, ills., 56. 
Bolts, ills., 75-84. 
for wood joints, ills., 406. 
heads, ills., 84. 
material, 83. 
properties table, 78. 
proportions, 78, 82. 
starting, ills., 312. 
strength, 78, 82, 83. 
thread, ills., 80. 
various, ills., 76, 77, 79, 84. 
Book rack, ills., 417. 
Boring, mortise and tenon joint, ills., 398. 
speed, 294. 
tools, ills., 97, 291-304. 
Box joints, 410. 
Brace, ills., 296, 297. 
measure table, 108, 110, 373. 
mitred joint for, ills., 404. 
push, Yankee, ills., 310. 
screw driver bit for, ills., 309. 
Bracket shelf, ills., 419, 420. 
Brad(‘s), awl, ills., 291-293. 
ills., 32-34. 
“Brazine,”” 232. 
Brazing a band saw, 231. 
Breakfast nook, ills., 425. 
Breast drill, ills., 300. 
Broad hatchet, ills., 251, 252. 
Buck saw, ills., 175. 
Buckle, saw, 233. 
Built-in construction, 424-427. 
Bull nose plane, ills., 267. 
Burnett process wood preserving, 21. 
Burnishers, ills., 288. 
Butcher saw filing, ills., 180. 
Butt, chisel, iJls., 242, 244. 
gauge, iJls., 151, 153. 
joint, ills., 378, 388, 406. 
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Caliper rule, ills., 144. 
Carborundum stone, ills., 319, 321, 327. 
Card process wood preserving, 21. 
Carpenter's bench, ills., 85-93. 
pencil, ills., 133. 
tools, 95-178. See kind. 
Cedar chest, ills., 421. 
Chair, const., ills., 422. 
Chalk line, ills., 130-132. 
Chanfer plane, ills., 270-273. 
Chase or slip mortise, ills., 406. 
Chest, const., ills., 421. 
Chisels, 237-247. See kind. 
Chord table, 343. 
Circle problems, steel sq., 333-335, 340, 343. 
Circular saws, ills., 189-220. 
fitting, ills., 196, 201, 202-206. 
grinding, ills., 194. 
gumming saws, 209. 
hammering, 210-215, 217. 
inserted tooth type, 218. 
inspecting, ills., 197. 
knocking down, ills., 190. 
polishing, ills., 195. 
revolutions, 198. 
safeguarding, 234. 
sawing frozen timber, 208. 
smithing, ills., 192. 
solid tooth, 192. 
speed, 197. 
spring set, 202. 
stamping, ills., 193. 
swaging, 202. 
teeth, 195, 199-201, 220. 
tempering, ills., 191. 
toothing, ills., 189. 
Clamp(s), ills., 157-160. 
saw, Hls, 179, 181, 185. 
Claw, hammer, ills., 306. 
hatchet, ills., 251. 
Cleaning tools, 324. 
Clearance, band saw, 229. 
Cold chisel, sharpening, 328. 
Combination square, ills., 112-114. 
Common rafter, ills., 344, 353, 355-360. 
Compass, plane, ills., 271. 
saw, ills., 174. 
Compound dovetail joint, ills., 407, 409. 
Compression scarf joint, ills., 389, 393. 
Cook’s standard screw proportions, 68. 
Cooper plane, ills., 264. 
Coping saw, ills., 175. 
Cord wood saw teeth, iHs., 210. 


Corner chisel, ills., 241. 

Corner joint, ills., 381, 382, 384. 
Cosey corner, const., ills., 424. 

Couch const., ills., 430. 

Countersunk bolt, 75. 

Cripple rafters, 344, 352. 

Cross cut saw, ills., 169, 172, 186, 187. 
Cupboard const., ills., 429. 

Curl, saw, 233. 

Cut nails, ills., 24. 

Cut-off saw, circular, fitting, 205-208. 


Dado plane, ills., 267, 268, 272, 273. 
Decimal log scale table, 147. 
Diagonal scale, ills., 111. 
Disston, saw clamp, ills., 181. 
saw jointer, ills., 183. 
saw teeth, ills., 186. 
Goulding bit, ills., 219. 
Double, bar gauge, ills., 151. 
socket dovetail joint, ills., 411. 
tenon joint, ills., 396, 403. 
Dovetail, joints, ills., 405-414, 416. 
plane, ills., 267. 
saw, ills., 174. 
Dowel pin joint, ills., 379, 380. 
Draw, boring, ills., 400. 
knife, ills., 248-250, 325. 
pin, ills., 402. 
Drawer framing, ills., 426, 427. 
joints, ills., 410-413. 
Drills, ills., 299. 
Drying lumber, ills., 9. 


Eagle steel square, ills., 369, 370. 

Emery wheels, ills., 315, 317. 

English rule marking system, ills., 139, 142. 
Essex board measure, ills., 108, 110, 375, 376, 
Extension rule, ills., 143. 


F 


Fastening tools, ills., 97, 305-312. See kind. 
Feather jeints, ills., 384-386, 406. 

Feed, band saw, 229. 

File holder, ills., 182. 
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Filer, saw, ills., 180. 
Files, ills., 171. 
Filing, circular saws, 204. 
saws, 179-188. 
Filletster plane, ills., 268, 272, 273. 
Firmer chisel, ills., 239, 244, 245, 247. 
Fish plates, ills., 387, 389, 390. 
Fitting, circular saw, ills., 196, 203-206. 
inserted points, 219, 220. 
Flat, bastard file, ills., 176. 
head screw, ills., 61, 63, 67. 


Fleam, ills., 166, 186. . 


Floor beams, joint for, ills., 402. 

Flooring, saw, ills., 174. 

Flower box, ills., 420, 421. 

Foerstner bit, ills., 295, 297, 398. 

Fore plane, ills., 261, 262, 274. 

Forged eye bolt, ills., 79. 

Framing, chisel, ills., 239, 245, 247. 
square, ills., 107-112, 329-376. 

Freight rule, 149. 

Fret saw, ills., 175. 

Furniture suggestions, 415430. 


G 


Gauge(s), auger, ills., 298. 
saws, 193. . 
slide, scribing with, ills., 157. 
tension, band saw, ills., 228. 
various, 149-154- 

Gauging, rod, 147. 

Gimlet, ills., 292, 293. 

Girders, joint for, ills., 402. 

Gluing, dowels, 380, 387. 
feather, 385. 

Goodell-Pratt, brace, ills., 297. 
nail set, ills., 305. 
reamers, ills., 303. 
screw driver, 310. 
wrench, ills., 311. 

Gouge, chisel, ills., 240. 

Grain of wood, ills., 4. 

Grindstones, ills., 313-316. 

Grinder, tool, ills., 248. 

Grinding, tools, 323, 324. 
wheels, ills., 316-318. 

Guider auger bit, ills., 299. 


Guiding and testing tools, ills., 95, 99-128. 


bevel, ills., 115-118. 

level, ills., 122-125. 

mitre box, ills., 120, 121. 

mitre shooting board, ills., 122- 
plumb bob, ilis., 124-126. 


Guilding,—Continued 


plumb rule, ills., 127. ry 
shooting board, ills., 118, 119. 
square, ills., 103-104. 
straight edge, ills., 99-112. 
Gumming saws, 209. 


Hack saw, ills., 174. 
Half, blind dovetail, 411-413. 
hatchet, ills., 251. 
round file and rasp, ills., 176. 
Hall chair, const., ills., 422. 
Hammacher-Schlemmer spoke shave, ills., 
258. 
Hammer, ills., 305-308. 
blow saw set, ills., 185. 
round-face, 217, 218. 
Hammering circular saws, ills., 210-215, 217. 
Hand, saw filing, ills., 180. 
screw ills., 158, 159. 
Hardening, circular saw, 191. 
Hargrave spoke shave, ills., 257. 
Hatchets, ills., 251-253. 
Hip, jack rafter, is., 344, 353, 358. 
rafters, ills., 344, 360, 361, 365, 366. 
Holding tools, ills., 96, 155-164. 
Hollow auger, ills., 302. 
Honing, 325. 
Horseshoe rasp, ills., 176. 
“Horses,” ills., 155-157. 
House studding, saw for, ills., 186. 
Housed butt joint, ills., 388. 
Housing of mortise, ills., 395. 
Hundredth scale, 374. 


India oil stone, ills., 319, 321, 327. 
Inserted tooth saws, 218. 
Irons, plane ills., 273-278. 


J 


Jack, plane, ills., 261-263, 274, 275. 
rafters, 344, 352, 361-364. 

Joiner or bench saw, ills., 174. 

Jointer plane, ills., 261, 263, 264, 274, 275. 

Jointing, saw, 181--183. 
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Joints, 377-414. 
» _ butt, ills., 378. 
corner, ills., 381, 382, 384. 
dovetail, ills., 405-414. 
dowel pin, ills., 379, 380. 
feather, ills., 384-386. 
lap, 387. 
marking system, ills., 379. 
mortise and tenon, ills., 393-404. 
plain, ills., 378. 
riveted copper, ills., 56. 
splice, 386, 387. 
tongue and groove, ills., 414. 
Joists, joint for, ills., 402. 


K 


Kerf, ills., 167, 169. 
Key head, bolt, 175. 
joint, ills., 391-393. 
Keyed strap, ills., 405. 
Keyhole saw, ills., 174. 
Kiln, wood drying, 12. 


L 


Lap, joints, ills., 387. 

or half-blind dovetail, 411-413 
Lath hatchet, ills., 251. 
Laying out work, 129. 
Level, ills., 122-124, 127. 

and rule, comb., ills., 144. 
Liberty tool grinder, ills., 248. 
Log tables, comparison of, 148. 
Logging, 5. 
Lufkin rule, ills., 140-146. 
“Lumber, decay of, 22. 

ordering, 15, 19. 

scales, 145. 

selection, 13-15. 

stacking and seasoning, ills., 9-13. 


CLumbering, 5. 


(Marking, gauge, ills., 149, 150 
or scratch awl, ills., 134. 
system, joints, ills., 379. 
tools, 96, 129-136. 

Marsh, mitre machine, ills., 382. 
picture frame vise, ills., 383. 


Measuring tools, 96, 137-154. 
lumber scales, ills., 145- 149. 
marking gauges, ills., 149-154. 
rules, ills., 137-144. 
Mill, chisel, ills., 242. 
file, ills., 176. 
Mitre, box, ills., 120-121. 
machine, ills., 382. 
shooting board, ills., 122. 
square, ills., 104-106. 
Mitred joints, ills., 382-384, 394, 396 400, 
* 403. 
Monkey wrench, ills., 311. 
Mortise and tenon joints, ills., 393-406. 
cutting, ills., 397, 398. 
Moulding plane, ills., 266, 272. 
Multi-tenon joint, ills., 396. 
boat, ills., 37. 


brads, 32-34. 


cut steel, table, 28. 
drawing, ills., 307. 
driving, ills., 54, 55, 57, 306, 307. 
holding power of ills., 43-45. 
kinds of, ills., 29-42. 
metal lath, 39. 
penny system, 29. 
selection of, 46. 
spacing of, 48. 
spikes, 35, 36. 
tacks, 26, 31. 
various, 40-44, 46, 49. 
wire, table, 47, 50-53. 
Nail set, ills., 305, 306, 328. 
National lock washer, ills., 81. 
Non-pressure process wood preservation, 21. 
Nosing plane, ills., 270. 
Notched mortise and tenon joint, 405, 407— 
414. 
Nut, auger, ills., 294. 
starting, ills., 3lz. 


O 


Octagon, finding, steel sq., ills., 337-339. 
rafter, ills., 354, 358, 370, 371. 
table, 374. 

Offsetting, mitre joint, ills., 383. 
mortise and tenon joint, ills., 400. 


Nails, ills., 23-58. 


t Oil stones, 317-322, 327. 
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Panel, gauge, ills., 154. 
saw, ills., 173. 
Paring chisel, ills., 238, 247. 
Parker’s wood working vise, ills., 91. 
Pattern maker’s saw, ills., 174. 
Penny system, nails, 29. 
Pins, joint, 401, 402, 407. 
Pitch, band saw, 229. 
finding with square, ills., 345-349. 
Plain joint, ills., 378. 
Plane, ills., 259-290. 
block, ills., 265, 284. 
bull nose, ills., 267. 
chamfer, ills., 270-273. 
compass, ills., 271. 
dado, ills., 267, 268, 272, 273. 
dovetail, ills., 267. 
filletster, ills., 268, 272, 273. 
fore, ills., 261, 262, 274. 
irons, ills., 273-281. 
jack, ills., 261-263, 274, 275. 
jointer, ills., 261, 263, 264, 274, 275. 
jointing, 285. 
kinds of, 97. 
moulding, ills., 266, 272. 
mouth, ills., 277. 
nosing, ills., 270. 
plow, ills., 272, 385. 
rabbet, ills., 267, 268, 272. 
souter, ills., 269. 
scotia, ills., 270. 
scraper, ills., 287. 
scrub, ills., 263. 
slitting, ills., 272, 273. 
sharpening, 278. 
smooth, ills., 261, 264, 274, 275. 
support strip, ills., 94. 
tightening, ills., 281. 
trying, ills., 261, 263, 274, Zid 
using, 277, 282. 
Plow plane, ills., 272, 385. 
Plumb, bob, ills., 124-128. 
rule, ills., 127. 
Pocket chisel, ills., 242. 
Pointing tenon, iils., 399. 
Polygon angle cuts, ills., 372, 373. 
Prentiss vises, ills., 162. 
Preserving wood, 21. 
Protractor, rule used as, table, 141. 
Punches, sharpening, 328. 
Push brace, Yankee, 310. 


Rabbet plane, ills , 267, 268, 272. 
Rabbetted, jambs, gauge for, ills., 153. 
joint, ills., 388. 
Rafters, 345-376. 
table, ills., 108. 
Rasps, ills., 171, 176. 
Ratchet screw driver, ills., 309. 
Reamers, ills., 303, 304. 
Rebated mortise and tenon joints, ills., 403. 
Reed vise, ills., 164. 
Regulating, saw, 181. 
Ridge of roof, ills., 344. 
Rip saw, ills., 170-173. 
circular, 203, 204. 
filing, ills., 180, 188, 204. 
pinching or binding, 235. 
section of, ills., 187. 
teeth, ills., 186. 
Roger’s drive screw, ills., 70. 
Roof problems, steel sq. ills., 344-351. 
Rough facing tools, ills., 251-256. See kind. 
Round, file, ills., 176. 
head screws, ills., 61, 63. 
Router plane, ills., 269. 
Rule, marking systems, ills., 139, 142. 
two foot, ills., 137-140. 
used with steel sq., ills., 355. 
“Run on beam,” ills., 374. 
Running, saw, 233. 


Sand paper, 177. 


Sapling pine, sawing, 220. 
Sargent, plane, ills., 265, 267, 269, Zips 
square, ills., 358, 359, 361, 372. 
Saws, ills., 165-236. See kind. 
band. See Band saws. 
circular. See Circular saws. 
cross cut, ills., 169. 
filing, ills., 179-188. 
rip, ills., 170-173. 
set, 168. 
sharpening, 187, 188. 
teeth, ills., 166-168, 179-188. 
troubles, 233-236. 
using, ills., 170. 
various, ills., 174, 175. 
Sawing, frozen timber, 208, 220. 
logs, ills., 5-7. 
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Scale, problems, steel sq., 331. 
lumber, 145. 
Scribner’s, 147. 
Scarf joint, ills., 388-393. 
Scotia plane, ills., 270. 
Scrapers, ills., 286. 
Scratch awl, ills., 134. 
Screw (s), ills., 59-74. 
bench, ills., 87. 
dimensions, ills., 63, 65, 68. 
drive, ills., 70. 
drivers, ills., 308-310. 
gauge, 65. 
head shapes, ills., 65, 66. 
inserting, ills., 69, 72, 73. 
lag, ills., 71-74. 
load table, 70. 
material used for, 60. 
numbers, ills., 64. 
point shapes, ills., 67. 
proportions, table, 68. 
size table, 62. 
thread, ills., 66, 68. 
Scriber, ills., 134. 
Scribing with slide gauge, ills., 157. 
Scrub plane, ills., 263. 
Seasoning lumber, ills., 9-13. 
Set of saw, ills., 167. 
Setting saw teeth, ills., 184, 231. 
Sharp edge cutting tools, ills., 237-250. See 
kind. 
Sharpening, augers, ills., 297, 298 
axes, ills., 253, 256. 
bits, ills., 297. 
chisels, 246. 
cut-off saw, 206. 
hatchets, ills., 253. 
methods, ills., 323-328. 
saws, ills., 179-188. 
Sharpening tools and stones, 313-322 
Shave, spoke, ills., 257-259. 
Shingling, hatchet, ills., 251. 
Shooting board, ills., 119, 122. 
Side dressing, saw, 188, 219. 
Simonds circular saw mfg., ills., 189-197, 220. 
Single tenon joint, ills., 396, 403. 
Slick, chisel, ills., 240. 
Slide gauge, ills., 151, 152. 
scribing with, ills., 157. 
Slip, mortise and tenon joint, ills., 406 
oil stone, ills., 319, 320. 
Slitting plane, ills., 272, 273. 
Smithing, circular saw mfg., ills., 192 
Smooth, facing tools, ills., 257-290. 
plane, ills., 261, 264, 274, 275. 
Snaking, band saw, 230. 
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Socket, chisel, ills., 241. 
wrench, ills., 312. 

Southington squares, ills., 332, 366-368. 

Speed, circular saw, 197. 

Spikes, 28, 35, 36, 38, 44, 45. 

Spirit level, ills., 123, 124, 127. 

Spiral ratchet screw driver, ills., 310. 

Splice joints, ills., 386, 387. 

Spoke, pointer, ills., 302, 303. 
shave, ills., 257-259. 

Spring set, saw, 202. 

Sprigs, 32. 

Square, ills., 107-112, 329-376. See Steel sq. 
kinds of, 95. 
file, ills., 176. 

Stacking and seasoning, ills., 9-13. 

Stair builder's saw, ills., 175. 

Stanley, braces, ills., 396. 
clamp, ills., 160. 
hammer, ills., 305. 
mitre box, ills., 121. 
mitre shoot board, ills., 122. 
planes, ills., 263, 265, 267-272, 287, 386. 
rule, ills., 137-139. 

Spoke shave, ills., 251. 

Staples, ills., 55. 

Starrett, straight edge, ills., 100. 
vise, ills., 163. 

Steel square, ills., 107-112, 329-376. 
angles, laying off, ills., 336-338. 
bevel used with, 338, 340. 
chord, table, 343. 
circle problems, ills., 333-335, 340, 343. 
markings, ills., 331-333. 
octagon, finding, ills., 337-339. 
parts, ills., 329, 330. 
pitch, finding, ills., 345-349. 
polygon table, 343. 
rafters, finding dim., 345-376. 
roof problems, 344-351. 
rule used with, ills., 255. 
scale problems, 331. 
take down, ills., 342. 

Stones, grind, ills., 313-317. 

Straight, core bit, ills., 294. 
edge, ills., 99-102. 

Stub tenon joint, ills., 395, 403. 

Stud bolt, ills., 75, 77. 

Studding houses, saw for, ills., 186. 

Swage set, saw, 202. 

Swaging, saw, ills., 202, 203. 

Swan, auger gauge, ills., 298. 
bit holder, ills., 298. 
draw knife, ills., 248, 249. 
hollow auger, ills., 302. 
screw driver bit, ills., 309. 
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Table const., ills., 428. 

Tabouret const., ills., 422. 

Tacks, 26, 31. 

Taintor saw set, ills., 184. 

Take down steel sq., ills., 342. 

Tang chisel, ille., 241, 243. 

Taper file, ills., 176. 

Taylor clamp, ills., 159, 161, 163. 

Teeth, circular saw, ills., 195, 196, 199-201, 

203. 
cut-off saw, 207, 208. 
saw, ills., 166-168, 170, 172. 

Tempering, circular saw, ills., 191. 

Tenon cutting, ills., 399. 

Tenoning, ills., 393-406. 

Tension, band saw, 223. 

Thin back saw, ills., 166. 

Threads, bolt, ills., 80, 81. 
screw, ills., 66. 

Through tenon joint, ills., 395. 

Timber, frozen, sawing, 208, 220. 
heavy, auger for ills., 294. 

Tongue-and-groove joint, ills., 386, 411, 412, 

414. 

Tool(s), box, ills., 415, 416. 
ills., 95-178. See kind. 
rests, 315. 

Toothed, cutting tools, ills., 165-178. 
files and rasps, ills., 176-178. 
saws, ills., 165-175. 

Toothing, circular saw, ills., 189. 

Trestles, ills., 155. 

Trimmers, joint for, ills., 402. 

Try square, ills., 103-107, 380, 331. 

Trying plane, ills., 261, 263, 274, 275. 

Tusk, mortise-and-tenon joint, ills., 402. 

Twist drills, ills., 299, 301. 


U 


Union planes ills., 262, 264, 287, 289. 


V 


Valley rafters, ills., 344, 350, 351, 358. 
Vises, ills., 88-91, 161-164, 383. 


W 


Wall shelf rock, ills., 418. 
Wantage rod, 149. 
Washers, ills., 81. 
Washita oil stone, 318. 
Wedges, joint, ills., 391-393, 399. 
Wheels, grinding, ills., 316-318. 
Whetting bevel, ills., 326. 
Winding test, ills., 102. 
Wire nails, ills., 26, 50-53. 
Wood, ills., 1-22. 
boring, ills., 294. 
clamps, ills., 158. 
grain of, ills., 4. 
green, auger head for, ills. , 292. 
preserving methods, ills., 20-22. 
properties of various, ills., 16-20. 
screws, 59, 60. 
structure of, ills., 3. 
Work bench. See Bench. 
Wrenches, ills., 311, 312. 
Wright auger bit, ills., 295. 


Y 


Yankee, drills, ills., 300, 301. 
screw driver, ills., 309, 310. 
push brace, 310. 


Z 


Zigzag rule, ills., 142. 
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CHAPTER 1 


Woods 


Wood.—This is one of the most common of building materials 
and a general knowledge of the structure and characteristics of 
the various woods used in building operations is an absolute 
necessity to the carpenter. Wood may be classed 


1. With respect to its mode of growth as 


a. Exogeneous (outside growing) 
b. Endogeneous (inside growing) 


_ 2. With respect to its density, as 


a. Soft 
b. Hard 


3. With respect to its leaves, as 


a. Needle leaved (conifers) 
b. Broad leaved 


4. With respect to shade or color 


a. White 

b. Yellow 

c. Red 

d. Brown 

e. Black, etc. 


5. With respect to grain, as 
a. Straight 
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b. Cross 
c. Fine 
d, Coarse 


6. With respect to the nature of the surface when sawed, as 
a. Plain (ex.: white pine) 


b. Grained (ex.: oak) 
c Figured or marked (ex.: bird’s-eye maple) 





HEART MEDULLARY 
WOOD 
SAP aS 
WOOD eel OUTER 
‘ Ahh BARK 


Fic. 1.—Cross section of an oak nine years old showing: pith; concentric rings comprising the 
woody part, cambium, and the bark. The arrangement of the wood in concentric rings is 
due to the fact that it was formed gradually, one layer being added each year, and for this 
reason the rings or layers are sometimes called annual rings. The wood nearest the center is 
considerably darker in color than that which is on the outside nearer the bark; it is called 
the heart wood to distinguish it from the other, which is called the sap wood. Only the heart 
wood should be used for building work. The reason the heart wood is the harder is because 
it is older and has therefore been compressed more and more each year. It requires from 9 
to 35 years to transform sap wood into heart wood according to the nature of the tree, those 
which harden in the shortest time being the most durable. 


In addition there are numerous woods such as the bamboos, 
palms, rattans, etc., which may be classed as tropical. 


Mode of Growth.—The wood used in building is obtained 
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from trees of the class known to botanists as exogens, or those 
trees which grow larger by the addition each year of a layer of 
new wood on their outer surface. A transverse section of a tree 
of this class, as in fig. 1 shows it to consist of 


1. Pith or medalla. 

2. Annual rings or concentric layers of wood. 
3. Medullary or rays. 

4. Cambium. 


ANNUAL RINGS 
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Fic. 2.—Highly magnified piece of wood showing detail of its structure. Wood is made up of 
bundles of fibres or long tubes, parallel to the stem of the tree which are crossed by other fibres 
that form the meduilary rays, which pass from pith to bark and which serve to bind the whole 
together. There are also resin ducts and other fibres scattered through the trunk of the 
tree. In pine more than 15,000 pith rays occur on a square inch of section. 


5. Bast or inner bark. 
6. Corky layer or outer bark. 


The pith is in the center of the tree and around it the wood is dispersed in 


approximately concentric rings; that part near the pith is hard and close 
in grain and from its position is termed heart wood. 


The sap wood is made up of the outer layers or rings and these are softer 
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than the heart and generally of more open grain. Each annual ring is made 
up of two parts, an inner soft portion, light in color, and an owler hard dark 
colored portion. The inner portion is formed early in the season and is 
termed spring wood, the darker part being called autumn wood. 


At the end of the season (autumn) growth stops to be resumed the 
following spring and the rapid open growth of the spring against the slow 
and condensed growth of the summer gives rise to the peculiar marking or 
rings which indicates each year’s increase. 

The medullary rays extend radially from the center of the tree to the bark 
at right angles to the grain of the wood and serve during life to bind the whole 








KNIFE CUTS 
PARALLEL 
KNIFE DOES NOT WITH LINE 


FOLLOW 





CROOKED 
OR SO CALLED 
CROSS GRAIN 


Fics. 3 and 4.—Crooked and straight grained wood showing results obtained in working as with 
a draw knife, and illustrating the importance of using straight-grained wood when it must 
be worked with sharp-edged tools. 


together as well as to convey nourishment from one part of the tree to 
another. The width of the annual rings varies from 1/so to 4 in. according 
to the character of the tree and the position of the ring. 


As seen in fig. 1, there are in addition to the annual rings, radial lines 
or medullary rays which run from the center toward the bark at right angles 
to the annual rays. 


Grain of Wood.—When the annual rings are large, the grain 
or marking which separates adjacent rings is said to be coarse; 
when small, it is called fine grained. When the direction of the 
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fibres is nearly parallel with the sides and edges of the board it 
is said to be straight grained; when the lumber is taken from a 
crooked tree, it is said to be crooked grained* as the grain follows 
the shape of the log whereas the board is sawed straight. 

The importance of using straight grained wood where same 
must be worked is shown in figs. 3 and 4. 


Lumbering.—The term lumbering is here used to denote 
the two operations which must be performed in preparing wood 
for commercial purposes, and known as 


1. Logging. 
2. Sawing. 


Logging.—This comprises all the steps from felling the tree 
to the delivery of the logs at the saw mill. The logs are then 
sawed into board planks and timbers of certain dimensions and 
are piled and exposed to the air for a sufficient time to allow a 
large part of the water in them to evaporate, when the lumber 
is said to be weather dried and ready for shipment to the con- 
sumer. 


Sawing.—The manner in which a log is sawed has an impor- 
tant bearing on its quality and behaviour. There are several 
methods, as 


1. Plain or bastard (sometimes called flat or slash). 
2. Quarter or rift. 

a. Radial 

b. Tangential 


c. Quarter tangential 
d. Combined radial and tangential 


Plain or Bastard Sawing.—This consists in cutting entirely through 





* NOTE—The term cross grained is generally used but the author prefers to confine that term 
to the case where the grain is at right angles to the edge of the board. 
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Fic. 5.—Plain or bastard sawing, sometimes called flat or slash. In sawing, the log is first 
squared by sawing off boards MS, and LF, giving the rectangular section ABCD, the object 
being to obtain a flat surface on which it may rest while being sawed. With this bedding it is 
not necessary to run each board by the edging saw to true the edges. The board MS, and LF, 
obtained in squaring the log, are of inferior quality, being nearly all sap, but are worth saving 
in the case of large logs. 





Fic. 6.—Method of squaring a log to obtain one heavy beam. Rule: Divide longest diameter 
DB, inio three parts by points M and S; erect perpendiculars on DB, at M and S, and join 
points thus obtained, giving the rectangle ABCD. 


Fic. 7.—Method of squaring a log to obtain a stiff beam. Rule: Divide longest diameter DB, 
into four parts by points FRL; erect perpendiculars to diameter DB, at L and F, and join 
points thus obtained giving the rectangle ABCD. 
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the log through a diameter and parallel chords, that is cutting through the 
log tangential to the annual rays, as in fig. 5. This is the cheapest way to 
cut logs both as to time and waste. Since logs are not always of circular 
cross section, it is 2 problem to obtain the most efficient square for cutting. 
Two methods of domg this are shown in figs. 6 and 7. 


Quarter Sawing.—The four methods of quarter sawing are shown in 
fig. 8, each quardant a,b,c,d, of the log illustrating one of the methods. 


The radial method shown in quadrant a, is the best but gives the most 
waste. The cuts are taken along radii, or in the direction of the medullary 
rays. This method is the best not only on account of the handsomer surface 





Fic. 8.—Various methods of quarter sawing. a, radial; b, tangential; ¢, Quarter tangential; 
d, combined radial and tangential. Quarter or 7ift sawing and flat sawing (see fig. 5) give 
rise in the lumber trade to the terms edge grain and fiat grain respectively. 


but also because it will hold its shape better than when sawed by other 
methods. The reason for this is that the board shrinks most ina direction 
parallel with the annual rings, hence when radially sawed this shrinkage is 
normal to the surface of the board and accordingly the warping is minimum. 


Defects.—The various defects found in wood may be divided 
into two classes: 
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1. Those due to abnormal growth, as 


a. Heart shakes 
b. Wind shakes 
c. Star shakes 
d. Knots 


2. Those due to deterioriation, as 


a. Dry rot 
b. Wet rot 


HEART SHAKE STAR SHAKE 


g WIND OR 
¥CUP SHAKE 
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Fic. 9.—Defects 1: The various shakes, wind or cup, heart, and star. Shakes are common 
defects and sometimes are so numerous as to render a log useless. 


Fic. 10.—Defects 2: Hard knot and broken branch showin s i 
cts 2: g nature’s method of covering th 
break, resulting in a rhind gall produced by the growth of fresh layers over the pit enn 7 


Fig. 9 shows the various shakes and fig. 10, knots. 


Heart shakes are radial cracks wider at the pith of the tree 
than at the 
outer end. This defect is most commonly found in those trees which are 


old, rather than in young vigorous saplings; it o j 
perce plings; ccurs most frequently in 


A wind or cup shake is a crack following the line of the porous part 
: ; 
the annual rings and is curved by a separation of the annual ae JA sia 
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shake may extend for a considerable distance up the trunk. Other explana. 

' tions for wind shakes are: 1, expansion of the sap wood, and 2, wrenchings 
received due to high winds hence the name. Pine is especially susceptible 
to wind shakes. 


A star shake resembles the wind shake but differs in that the crack extends 
across the center of the trunk without any appearance of decay at that 
point; it is larger at the outside of the tree. 


Dry rot, so called, to which timber is so subject is due to fungi, the name 
being misleading as it only occurs in the presence of moisture and the 
absence of free circulation of air. 
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Fic. 11.—Horizontal stack of lumber for air drying. One end of the pile should be a little 
higher than the other so that rain water which falls on top or drives into the pile will drain. 
Each layer should be separated by three or four spacers so that the air will have free access 
to both sides of each board. The lowest layer should be wel elevated above the ground to 
protect it from the dampness of the latter. It takes from one to three years to theroughly 
season lumber depending upon the character of the wood, climatic conditions, etc. 


Fic. 12.—Inclined stack of lumber for rapid drying. Note alternate placing of the lumber in 
the rack. Evidently water will drain very quickly. 
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Stacking and Seasoning of Lumber.—In preparing lumber 
for the market, it is necessary that it be seasoned, that is, the 
moisture should be expelled and the more thoroughly this is 
done the less liable is the lumber to shrink or decay. The 
various methods may be classed as 


1. Natural. 
2. Artificial. 


Natural seasoning consists in exposing the sawed lumber to 
the free circulation of air, the lumber being stacked in piles as 
shown in figs. 11 and 12. 


Some authorities claim that immersion in water will, if it be done previous 
to drying, wash out the pores and prevent the tendency to again become 
wet, and limit the time of immersion to from three to four months. Immer- 
sion in hot water does this more rapidly, but impairs the strength of the 
timber. Immersion in salt water increases the weight and solidity of 
timber, but unfortunately renders it more subservient to becoming wet 
again, so that this would scarcely be a fit method for the wood worker. 
Experiments, however, have proven that timber set in water immediately 
after being felled and squared, is less subject to split and decay, and that 
it dries more quickly and completely. Immersion has the fault, too, of 
decreasing the strength of the timber. 


Artificial seasoning is quite generally resorted to for quick 
drying but it should be understood that wood thus dried is 
quite inferior to that seasoned by the natural method. 


NOTE—Seasoning .—Condensation by heat increases the hardness of timber; it is a popular 
notion that increasing the hardness also increases its durability. This is an error. The safest 
way to protect the wood is by an exterior substance, as paint. 


NOTE—To deprive wood of its moisture, one writer says: “‘lst. different woods and different 
thicknesses require different degrees of heat. 2nd. hard woods and thick pieces require a mod- 
erate degree of heat, say from 90 to 100 degrees. 3rd. the softer woods, as pine, may be safely 
exposed to 120 degrees, or even a higher temperature; when cut very thin and well clamped 182 
or 200 degrees has been found to harden the fibres and increase its strength. 4th. mahogany 
boards one inch thick may be subjected with advantage to 280 or 300 degrees. This will heighten 
its color, beauty of grain and strength. A piece of this wood (San Diego mahogany) was 
deprived wholly of its moisture, amounting to 36 per cent., by exposure to a temperature 
of 300 degrees for 50 hours.”’ 
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There are some woods into which rapid kiln drying vulcanizes, so to speak. 
the outside fibre sealing the moisture latent within, which when acted upon 
by the air and sun, taken from the heat and exposed to dampness, the 
moisture again becomes fluid, resumes its tendency to ferment. This is 
the explanation why so much used material warps after manufacture. 


In artificial seasoning the lumber is stacked in a drying kiln, and usually 
exposed to steam and hot air. Sometimes the heat is supplemented by the 
use of an air pump. It is common practice to steam the timber first, which 
reduces its tendency to warp; this however reduces its strength. If not 
steamed the ends of the boards should be clamped before kiln drying to 
prevent splitting and warping. The best temperature to be employed 
depends upon the dimensions of the lumber and varies from 100° Fahr. for 
oak to 200° for pine. 


The time required depends upon the thickness of the stock. 


Hard woods are usually dried in air from three to six months and then 
placed in the drying tank from six to ten days. Boiling timber in water 
has much the same effect as steaming but is costly and probably weakening 
in its effect. 


NOTE—Seasoning by passing smoke laden products of combustion from the furnace 
through a stack of lumber has been found successful and has an important preservative 
effect. A modification of this, known as the M’Neill process consists in exposing the wood to 
a moderate heat in a moist atmosphere charged with the products of the combustion of fuel. 


NOTE—Seasoning by immersion in water is a slow method that answers well for wood to be 
used in water or in damp situations. It reduces warping, but renders the wood brittle and less 
elastic. It is important that the submergence be total, as otherwise there is great danger of 
fungus attack along the water line. Twoor three weeks’ water seasoning is often a good prepar- 
ation for air seasoning, and it must be remembered that foreign timbers have often had some 
weeks or months of such treatment while being transported by water to the port of shipment. 
It is important that wood seasoned in this way be thoroughly dried before use, otherwise dry 
rot will set in. In Mauritius, Ebony, which is perfectly sound when freshly cut, is immersed 
immediately for 6 to 18 months and then on being taken out is secured at both ends of the logs 
with iron rings and wedges. Soaking timber or burying it under corn were methods of seasoning 
practiced by the ancient Romans, who also steeped wood in oil of cedar to protect it against 
worms.—Boulzer. 


NOTE—Salt water makes wood harder, heavier, and more durable; and the rules of Lloyd’s 
add a year to the term of classification of a ship if she be ‘‘salted”’ during construction, that is, 
having her timbers packed with salt. Salt water cannot, however, be applied to any timber 
intended for use in ordinary buildings as it gives the wood a permanent tendency to attract 
moisture from the air. Boiling in oil is an effective and strengthening, but costly, method of 
seasoning, employed in making wooden teeth for mortise gears. The wood is roughed out in 
blocks little more than the size of the finished work, and the oil kept at a temberature not 
) exceeding 250° F.—Boulger. 
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Kilns.—There are two kinds of kilns used in air drying: 


1. Natural draught 
2. Induced draught. 


Due to the slow circulation of the air in natural draught kilns 
the air will become charged to a much greater degree with moist- 
ure than if forced rapidly through as in the induced draught 
kiln. It is for this reason claimed that with natural draught, 
the boards will dry out from their centers, and since the moist 


CARELESS SPACERS 
SPACING PROPERLY ALIGNED 
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Fic. 13.—Placement of spacers in piling lumber. When the spacers are carelessly spaced so 
that they do not lie over each other, the weight must be supported by the board, which 
especially in the case of a high pile, is considerable and will in time cause the board to sag 
resulting in a permanent kink, 


air keeps the outside of the boards moist, it will prevent case 
hardening. 

In induced draught kilns, the air after passing over the lum- 
ber, and becoming charged with moisture circulates over cold 
condensing plates where it is relieved of its moisture, and after 
being reheated passes again over the lumber each time ab- 
stracting more moisture from the lumber. Since the cost of 
the blower and condensing equipment and operation of same is 
considerable, lumber to be dried in an induced draught kiln 
should first be well weather dried. 
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Selection of Lumber.—The selection of the kind and grade 
of wood to be used is always important. Consideration should 
be given to the prominence, character, location and strength 
of the wood needed for any work. It is possible at times to 
obtain just as satisfactory results with a very cheap low grade 
of wood as with an expensive high grade. Very often also a 
higher grade of a cheap wood can be used to better advantage 
than a lower grade of an expensive wood. 


In general lumber is graded as follows: 


j Number 1.—This grade is practically perfect, though in large dimen- 
sions small blemishes may be allowed, restricted to one inch of sap, a small 
sound, or a small discoloration per board. 


Number 2.—Two sound knots, an inch of sap and one other blemish 
are allowed. 


Common boards.—This grade allows three or four sound knots per 
board but two-thirds of one side must be clear stock. 


Culls.—This is the lowest grade. One-half of each board must be usable. 


Knots, coarse grain and other defects may or may not reduce 
the strength of the timber, according to their location in the 
piece. 


There is no objection to using a grade of lumber containing 
sound standard knots in work where stress is negligible, such 
as siding, trim, casing, partition, out-buildings, cabinets, 
closets, book-stalls, shelves, etc. 


All sound knots should plane smooth, and in sound knotted woods, if 
all the knots be first coated with shellac and then the whole piece well 
painted with three or four coats of good paint, any appearance of knots will 
be obliterated, and the work in which they are placed will look as well, last 
as long and cost considerably less than if clear lumber be used. 


Season checks in timber may or may not be a source of slight weakness, 
more injurious on the vertical than on the horizontal face of a stringer or 
joist, and their effect continues even after they have been closed up, as 
many do, and are no longer visible. 
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For framing where light stiff wood is wanted, the soft woods 
excel. Also where heavy, steady loads are to be supported, 
yellow pine, spruce, etc., will answer as well as hard woods, 
which are costlier for the same amount of stiffness. 


If small dimensions be desired, with moving loads or shocks to be 
encountered as in farm machinery, the hard woods should be used. For 
engine bed foundations and the wearing and buffeting pieces in heavy con- 
struction work, oak, in most cases, is the best. Heavy wood always sur- 
passes in strength light wood of the same specie. 
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Fics. 14 and 15.—Right and wrong way to lay planks. Regarding the annual rings as the more 
porous parts of the wood it must be evident that in the presence of water, any moisture 
entering the annual rings when they curve downward as in fig. 14, will tend to pass out 
through the lower side of the plank, whereas when they curve upward as in fig. 15, there is 
no outlet, hence they form moisture pockets which cause the wood to deteriorate more 
rapidly. 


It should be noted that different kinds of wood may be used 
for the same purpose. 


For example, the following are suitable for inside finish and trim and 
can be readily used: White pine, white wood, fir, cypress, chestnut, North 
Carolina pine and long leaf yellow pine. For outside work, woods that are 
not easily affected by the weather should be used, such as white pine, cypress 
cedar, fir, spruce and long leaf yellow pine. Spruce and long leaf yellow 
pine are not good woods for outside trim, etc., as spruce will show bad 
checks after being exposed for a short time, and yellow pine will not take 
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a fine paint finish. However, both these woods are excellent for outside 
structural work, framing, etc., and both are strong and durable. 


Cypress is undoubtedly a very good wood to use at the present 
time for trim, siding, etc., as it is more durable than most 
woods, and the price, grade for grade, is much lower than that 
of other wood suitable for outside finish. 


Ordering Lumber.—Random widths should always be called 
for when ordering any kind of lumber, except white pine, yellow 
pine, North Carolina pine, cypress and spruce. Dealers stack 
the lumber in their yards in this way; consequently, if lumber of 
one width and one length is specified, it is necessary for the 
dealer to sort over many thousand feet of lumber to get the 
required widths and lengths, and very often he has to send the 
boards to a mill and have them ripped to get the widths wanted. 
Not only is the cost of handling and the mill work added to the 
price of the lumber, but the depreciation in value of the re- 
mainder of the lumber dealer’s stock, together with the cost of 
any waste pieces made by ripping, which the buyer does not 
get, is also added. Therefore, unless a great many pieces of one 
size are to be used without cutting, specified sizes, other than 
those included in the respective grades, should not be called for. 

As to cost, it should be noted that wide boards cost more than 
narrow boards, that is, one board 1” x 12’”” x 16’ will cost more 
than two boards 1” «6” x16’. 


The standard lengths of lumber are multiples of 2 ft. running from 10 to 
24 ft. for boards, fencing, joists, etc. Longer or shorter lengths are special. 
The standard widths are multiples of 1. All sizes 1 in. or less in thickness 
being counted in estimating cost as 1 inch thick. 


Properties and Uses of Woods.—Certain kinds of wood are 
more desirable for some purposes than others, hence to properly 
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select the kind of wood to use for a given job, the properties or 
characteristics of the various woods available should be known. 
These are briefly given in the accompanying list: 


Properties of Woods 


White Ash.—Heavy, hard, very elastic, coarse yrained, and compact. 
Tendency to become decayed and brittle after a few years. Color, reddish- 
brown, with sap wood nearly white. Used for interior and cabinet work, 
but unfit for structural work. 


Red Ash.—Heavy, compact, and coarse grained but brittle. Color, 
rich brown, with sap wood a light brown sometimes streaked with yellow. 
Used as a substitute for the more valuable white ash. 





MEDULLARY RAYS 


Fic. 16.—Board with splits along the medullary rays, this condition being known as honey» 


combed. It is caused by too rapid kiln drying. Previous natural drying or steaming will 
prevent this. 


Green Ash.—Heavy, hard and coarse grained, brittle. Color, brown, 
with lighter sapwood. Used as a substitute for white ash. 


Balsa.—Extremely light, about half the strength of white pine. Appear- 
ance like poplar. Used for heat insulation and, when water proofed, for 
life preservers. 


White Cedar.—Soft, light, fine grained, and very durable in contact 
with the soil; lacks strength and toughness. Color, light brown, darkening 
with exposure. Sap wood very thin and nearly white. Used for water tanks, 
shingles, posts, fencing, cooperage, and boat building. 


Red Cedar.—Strong pungent odor repellant to insects. Very durable 
and compact, but easily worked and brittle. Color, dull brown tinged with 


red. Used as posts, sills, ties, fencing, shingles and lining for chests, trunks 
and closets. 
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Chestnut.—Light, moderately soft, stiff, and, of coarse texture. Shrinks 
and checks considerably in drying; works easily. Durable when exposed to 
weather. Color, heart wood dark and sap wood light brown. Used for 
cabinet work, cooperage, railway ties, telegraph poles, and exposed heavy 
construction. 


Cypress.—One of the most durable of woods, light, hard, close grained 
but brittle. Easily worked, polishes highly and gives a satiny gloss. 
Color, bright clear yellow with nearly white sap wood. Used for interior 
finish and cabinet work, but used as extensively in the South as pine is in 
the North. 


White Elm.—Heavy, hard, strong and tough and very close grained. 
Difficult to split and shape, but warps badly in drying. Capable of high 
polish. Color, light clear brown often tinged with red and gray, with broad 
whitish sapwood. Used for car, wagon, boat, and ship building, bridge 
timbers, sills and ties, and furniture, also barrel staves. 


Greenheart.—Very heavy, strong, durable heart wood, dark green to 
dark chestnut. Color, free from knots. Used for ship building, docks, 
implements, rollers. 


Gum.—Heavy, hard, tough, compact and close grained. Tendency to 
shrink and warp badly in seasoning. Not durable if exposed. Takes high 
polish. Color, bright brown tinged with red. Used in the manufacture of 
furniture, wagon hubs, hat blocks. 


Hickory.—Medullary rays very numerous and distinct. Heaviest, 
hardest, toughest, and strongest of American woods. Very flexible. Color, 
brown, with very thin but valuable sap wood nearly white. Used for car- 
riages, sleighs, handles, and bent wood implements. Unfit for building 
material because of extreme hardness and liability to attack of boring 
insects. 


Hemlock.—Brittle, splits easily and likely to be shaky. Soft, lignt, not 
durable, with coarse and uneven grain. Color, light brown tinged with 
red and often nearly white. Used for cheap rough framing timber. 


Locust.—Heavy, hard, strong and close-grained. Very durable in con- 
tact with ground. Hardness increased with age. Color, brown and rarely 
light green, with yellow sapwood. Used for posts and turned ornaments. 


Lignum Vitae.—Exceedingly heavy, hard, resinous, difficult to split 
and work, and has a soapy feeling. Color, rich yellow brown varying to 
almost black. Used for small turned articles, tool handles, and sheaves of 
block pulleys. 
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Hard Maple.—Heavy, hard, strong, tough, and close-grained. Medul- 
lary raks small but distinct. Curly and circular inflexion of fibers gives rise 
to “curly maple” and “‘bird’s eye maple.” Susceptible of good polish. 
Color, very light brown to yellow. Used for flooring, interior finish, and 
furniture. 


White Maple.—Fine grained, hard, strong and heavy. Characteristics 
of grain the same as hard maple and more marked. Light colored. Used 
for flooring and furniture. 


Mahogany.—Strong, durable, and flexible when green, but brittle when 
dry. Free from shakes and less liable to attacks of dry rot and worms. 
Rapid seasoning causes deep shakes. Color, red brown or various shades 
and degrees of brightness, often varied and mottled. Inferior qualities 
contain large numbers of gray specks. Used for interior finish, hand rails, 
patterns, etc. 


White Oak.—Heavy, strong, hard, tough, and close grained. Checks 
if not carefully seasoned. Well known silver grain and capable of receiving 
high polish. Color, brown, with lighter sap wood. Used for framed struc- 
tures, ship building, interior finish, carriage and furniture making. 


Chestnut Oak.—Very durable in contact with soil. Color, dark brown. 
Used for railroad ties. 


Live Oak.—Very heavy, hard, tough, and strong. Difficult to work. 
Color, light brown or yellow, with sap wood nearly white. 


Red and Black Oak.—More porous than white oak and softer. Color, 
darker and redder than white oak. Used for interior finish and furniture. 


Palmetto.—Light but difficult to work when dry. Very durable under 
water and less subject to attacks of teredo. Color, light brown, with dark 
colored fibers. Used for wharf piles, canes and handles. 


White Pine.—Light, soft and straight grained and easily worked, but 
not very strong. Color, light yellowish brown often slightly tinged with red. 
Used for interior finish and pattern making. 


Red Pine. (Norway Pine.)—Light, hard, coarse grained, compact, 
with few resin pockets. Color, light red, with a yellow or white sap wood. 
Used for all purposes of construction. 


Yellow Pine. (Long Leaf.)—Heavy, hard, strong, coarse grained and 
very durable when dry and well ventilated. Cells are dark colored and very 
resinous. Color, light yellowish red or orange. Cannot be used in contact 
with ground. Used for heavy framing timbers and floors. As house sills, 
sleepers, or posts it rapidly decays. 


* 
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Yellow Pine. (Short Leaf Pine.)—Varies greatly in amount of sap and 
quality. Cells broad and resinous, with numerous large resin ducts. 
Medullary rays well marked. Color, orange, with white sap wood. Used 
as a substitute for long leaf pine. 


Oregon Pine. (Douglas Fir.)—Hard, strong, varying greatly with age, 
conditions of growth and amount of sap. Durable but difficult to work. 
Of two varieties, red and yellow, of which yellow is the more valuable. 
Color, light red to yellow, with white sap wood. Used in all kinds of con- 
struction. 


Poplar. (White wood.)—Soft, very close and straight grained, but brittle 
and shrinks excessively in drying. Warps and twists exceedingly, but when 
dry will not split. Easily worked. Color, light yellow to white. Used in 


carpentry and joinery. 


Redwood. (California.)—Light, soft, coarse grained, and easily worked. 
Durable in contact with soil but brittle. “Shrinks lengthwise as well as 
crosswise.”” Color, dull red, resembling pine. Used for railroad ties, fence 
posts, telegraph poles, and general building material. 


Alaska Spruce. (Sitka Spruce.)—Light, soft, medium strength. Heart 
wood, light, reddish brown; sap wood white, trees very large. Used for 
general structural purposes, also for air plane frame work. 





NOTE—Pine—In the selection of pine, it is considered under two classes: soft and hard, al- 
though it grows in many varieties throughout the U.S. The white pine or softer varieties are 
used for all kinds of outside finishing lumber. Of the 10 different varieties of*hard pine only five 
are of practical importance to the builder and that most generally used we speak of, Georgia 
Pine. White is most popular in the market. It is light, soft and fairly strong and whitish in 
color, is stronger than hemlock and is much used for framing when the sizes in which it can be 
had meet the requirements. It is also used for flooring, and sometimes for other interior finish 
when a very light natural wocd finish is required or to mix with darker woods. Commonly 
called yellow pine. This is the heavier, and Carolina pine which is lighter. The trees grow 
very large enabling large timber for massive structural work. They are also both used for 
interior finish lumber where natural finish is required. Especially for flooring, ceilings and 
dades. 

NOTE—Zn ordering pine lumber, great care is necessary to make sure that the purchaser 
and seller have the same wood in mind when they apply a particular name to it. White pine, 
soft pine, and pumpkin pine are terms used in the Eastern States for the timber taken from the 
white pine tree, while on the Pacific coast the same terms refer to the timber of the sugar pine. 
The name yellow pine when used in the East is generally applied to the pitch or southern pines, 
but in the West it refers to the bull pine. Georgia pine or long leaf pine is a term applied to 
the southern hard pine which grows in the coast region from North Carolina to Texas and 
which furnishes the strongest pine lumber on that market. Pitch pine may refer to any of the 
southern pines or to pitch pine proper, which is found along the coast from New York to 


ee and in the mountains of Kentucky. 
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Red Spruce —Light, soft, close and straight grained and satiny. Color, 
light red and often nearly white. Used for piles, lumber, and framing 
timber, submerged cribs and oofferdams, as it well resists decay and the 
destructive action of crustacea. 


White Spruce.—Similar to black variety, but not so common. Color, 
light yellow, sap wood indistinct. Used as lumber for construction. 


Tamarack. (Larch.)—Wood like pine in appearance, quality and uses. 
Used for telegraph poles, railway ties and in ship building. 


White Walnut. (Butternut.)—Light, soft, coarse grained, compact, 
and easily worked. Polishes well. Color, light brown, turning dark on 
exposure. Used for interior finish. 


Black Walnut.—Heavv, hard, strong and checks if not carefully 
seasoned. Coarse grained but easily worked. Color, rich dark brown with 
light sapwood. Used for interior finish and cabinet work. 


Preserving Methods.—It is said that the average life of timber 
used in the United States and subject to decay is eight years. 
The first essential to successful preservation is good seasoning. 
The various preservation processes may be divided into two 
general methods: 


1. /External 
2. Internal. 


That is, the wood may be treated with a preservative coating 
(as paint) which will penetrate the fibres, or it may be impreg- 
nated by some chemical compound at a pressure sufficient to 


NOTE—Best time for cutting timber, The time of felling has to do with how well wood 
seasons, and the time or season for felling depends upon the tree’s genus. Generally winter or 
summer is best for then they contain less sap. For all but the resinous woods winter is the 
best time, except trees from which the bark is to be taken such as oak, then, of course, the 
spring is better, for the more sap there is in the tree the easier it is to remove the bark. : 


NOTE—To distinguish kiln dried from natural dried lumber. Takeapi 
ber and saw across the grain. If kiln tried, especially if the process has been ieniutid aaa 
draught drying, the core will be moist and the sawdust will pack, and the end will have the 
appearance of steel case hardened on the surface. If thoroughly driéd by natural seasoni 
the sawdust will be light and fluffy and will readily fall from the cut during the sawing cperetitaal 


_- 
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cause it to permeate the wood thoroughly. This latter treat- 
ment enables the wood to resist better the elements and to 
keep away insects. 

Some of the numerous methods are here given: 


Allardyce Process.—This treatment consists in impregnating the timber 
with a 2% zinc chloride solution followed by an injection of about 3 lbs. of 
creosote oil per cubic ft. of wood. The Card treatment injects both ele- 
ments in the one treatment. 


Lowery Process.—Selected air seasoned timber of same species and 
density is run into the retort on cars, but no compressed air is used. The 
cylinder is filled from the charging tank with creosote oil at a temperature 
of 200° F., and pressure is applied until the timber takes up oil to a pre- 
determined amount. The pressure is then released and the oil drained off 
and a strong quick vacuum is substituted to recover the free oil. 


Bethel Process.—The green or partially seasoned timber on buggies is 
run into metal cylinders 8 to 9 ft. in diameter and 150 ft. long and the 
doors or heads bolted. The charge is then subjected to live steam raised 
to 20 Ibs. per sq. in. in 30 to 50 minutes and maintained at this pressure 
from 1 to 5 hours. A vacuum of 18 to 26 in. is then created and main- 
tained for at least 14 hour, when creosote oil is introduced at a temperature 
of about 160° F. A pressure of 150 to 200 lbs. per sq. in. is then applied 
-ntil the timber has absorbed about 5 Ibs. of oil per cu. ft. 


Burnett Process.—This method of treatment is essentially the same as 
that previously described, except that zinc chloride is used as the pre- 


servative. 


Card Process.—In this treatment, patented by J. P. Card in March, 
1906, the timber is thoroughly air seasoned and run into the retorts, where 
it is subjected to a vacuum of 22 to 26 ins. for one hour. The liquid solu- 
tion, consisting of an emulsion of chloride of zinc with 20% of creosote oil, 
is then introduced into the tanks at a temperature of 180° and under a 
pressure of 125 Ibs. per sq. in., maintained from 3 to 5 hours. 


Non-Pressure Processes.—Preservatives of a penetrating nature, as 
tar oils, carbolineum, spirittine, etc., may be applied to the outside of wood 
either by spraying, by brush application, or by immersion in an open tank. 
The wood must be absolutely dry and seasoned so as to absorb a sufficient 
quantity of the preservative. All tar oil products should preferably be 
applied hot. Alternate hot and cold baths are occasionally employed. 
The timber, first peeled and thoroughly seasoned, is immersed in the preser- 
vative 2t about 200° F. for 5 to 6 hours, to drive off all the moisture. 
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Kyan’s Process.—The timber is steeped in a solution of corrosive sub- 
limate, 1 part of bichloride of mercury to 99 parts of water for a period 
(at least 5 to 10 days) sufficient to insure thorough penetration of the 
preservative. Sublimate is comparatively insoluble in water and remains 
in timber for a longer time than salts like zinc chloride. 


Decay of Lumber.—The life of timber depends upon the meth- 
ods employed in felling, seasoning and working. It is claimed 
that hewed lumber is more durable than sawed lumber because 
the hewing process closes the cells and prevents the absorption 
of moisture. There are numerous causes for the decay of wood, 
such as 


1. Alternate moisture and dryness 
2. Bacteria and fungi. 

3. Insects and worms 

4. Heat and confined air 


Timber kept constantly immersed may soften and weaken 
but will not decay; oak, birch, elm and elder in this condition 
possess great durability. Well seasoned wood in a uniform 
state of moisture or dryness and well ventilated should never 
decay. 

The two forms of decay in timber are dry rot and wet rot. 

The cause of dry rot is fungus growth, and this takes place most readily 
when the wood is subjected to alternate moisture and dryness. 


Wet rot sometimes takes place in a growing tree, caused by the tree be- 
coming saturated with water as when located in a bog or swamp. 
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CHAPTER 2 
Nails 


Early Attempts at Nail Making.—Up to the end of the Colo- 
nial period, all nails used in the United States were hand made. 

They were forged on an anvil from nail rods which were sold 
in bundles. These nail rods were prepared either by rolling 
the malleable iron into small bars of the required thickness, or 
by the much more common practice of cutting plate iron into 
strips by means of rolling shears. 

Just before the war of the Revolution, the making of nails: 
from these rods was a household industry among the New 
England farmers. The struggle of the Colonies for independ-- 
ence intensified inventive search after short cuts to mass pro- 
duction of material entering directly or indirectly into the prose- 
cution of the war; thus came about the innovation of cut nails 
made by machinery. With its coming the household industry 
of nail making rapidly declined. At the close of the 18th century 
23 patents for nail making machines had been granted in the 
United States and their use had been generally introduced into 
England, where they were received with enthusiasm. 

In France, light nails for carpenter’s use were made of wire 
as early as in the days of Napoleon I, but they were made by 
hand with a hammer. The hand made nail was pinched in a 
vise with a portion projecting. A few blows of a hammer 
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Fics. 17 to 26.—Cut 
nails showing ac- 
tual sizes, Cut 
nails have consider- 
ably greater holding 
power tnan wire 
nails. Cut nails 
made from iron are 
generally preferred 
for use in exposed 
positions. There 
are three regular 
shapes of cut nails 
known as 1, com- 
mon, 2, finish, and 
3, casing. The 
common nails are 
used for rough 
work; finish nails 
for finished work, 
and casing nails for 
flooring, matched 
ceiling and some- 
times for pine cas- 
ings, although the 
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flattened one end into a head. The head was beaten into a 
counter sunk in the vise, thus regulating its size and shape. 

In the United States wire nails were first made in 1851 or 
1852 by William Hersel of New York. 

In 1875 Father Goebel, a Catholic priest, arrived from 
Germany and settled in Covington, Ky., and began the manu- 
facture of wire nails which he had learned in his native land. 
In 1876 the American Wire and Screw Nail Co. was formed 
under Father Goebel’s leadership. As the production and con- 
sumption of wire nails increased, the vogue of cut nails which 
dominated the market until 1886 declined. 

The approved process of the earlier days of the cut nail 
industry was as follows: Iron bars, rolled from hematite or 
magnetic pig were faggotted, that is piled so as to break joints, 
reheated to a white heat, drawn, paned through a nail plate 
train and the sheets of the required width and thickness allowed 
to cool. The sheet was.then cut across its length (its width 
being usually about a foot) into strips a little wider than the 
length of the required nail. These plates heated by being set 
on their edge on hot coals, were seized in a clamp and fed to 
the machine, end first. The pieces cut out, slightly tapering, 
were squeezed and headed up by the machine before going 
into the trough. ) 

The manufacture of tacks frequently combined with that of 
nails, is, for all that, a distinct branch of the nail industry, 
affording much room for specialties. Originally it was also a 
household industry carried on in New England well into the 
18th century. The wire pointed on a small anvil, they placed 
in a vise worked by the foot, which clutched it between jaws 


Fics. 17 to 26.—Continued. 


heads are rather too large for finish work. Although the wire nail is the prevailing type, 
cut nails are beginning to return to favor because of their superior holding and lasting qualr 


ities. 
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Fics. 27 to 38.—Common wire nails: the standard nail for general use. R 


sizes from 1 in. (2d) to 6 ins. (60d) 
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furnished with a gauge to regulate the length. A certain por- 
tion was left projecting, which was beaten by a hammer into a 
flat head. For many years Taunton, Mass., was the centre 
of the tack industry. 

Antique pieces of furniture are frequently held together with 
iron nails driven in and countersunk holding very firmly. 
These old time nails were made of wrought iron, four square 
and tapered something like a brad, but with a head which, 
when driven in, held with great firmness. 


Modern Methods.—The raw material of the modern wire nail 
factory is hand drawn wire in bundles, just’as it comes from the 
wire drawing block. The stock is low carbon Bessemer or basic 
open hearth steel, stiffened by drawing two to five drafts from 
the rod, or, in small gauge, from the last annealing point. The 
wire, feeding from a loose reel passes between straightening 
rolls into the.gripping dies where it is gripped a short distance 
from its end and the nail head formed, by an upsetting blow 
from a heading tool. As the header withdraws, the gripping 
dies slack up and the straightener carriage pushes the wire 
forward the length of the nail. The cutting dies advance from 
the sides of the frame and clip off the nail, at the same time 
forming its characteristic chisel point. The gripping dies have 
already seized the wire again and an ejector flips the nail out 
of the way just as the header comes forward and heads the next 
nail. All these motions are induced by cams and eccentrics on 
the main shaft of the machine and the speed of production is 
at the rate of 150 to 500 complete cycles per minute. At this 
stage the nails are covered with a film of drawing lubricant and 
oil from the nail machine and their points are frequently adorned 
with whiskers—a name applied to the small diamond shaped 
pieces stamped out when the point is formed—which are 
occasionally encountered on the finished nail by the customer. 
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Cut Steel Nails and Spikes 


Approximate Number Per Pound 


(According to the Hand Book of the Cambria Steel Co.) 
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These oily nails in lots of 500 to 5,000 Ibs. are shaken up with 
sawdust in tumbling barrels from which they emerge bright and 
clean and freed of their whiskers, ready for weighing, packing 
and shipping. 


The ‘‘Penny’’ System.—This method of designating nails 
originated in England. Two explanations are offered as to how 
this curious designation came about. 


One is that the six penny, four penny ten penny, etc., nails 
derived their names from the fact that one hundred cost six 
pence, four pence, etc. 


The other explanation, which is the more probable, is that 
one thousand ten penny nails, for instance, weighed ten 
pounds. The ancient as well as modern abbreviation for 
penny is d, being the first letter of the Roman coin denarius; 
the same abbreviation in early history was used for the 
English pound in weigh. The word penny has persisted as a 
term in the nail industry. 


Kinds of Nails.—There is a great variety of nails, to meet the 
needs of all kinds of construction. They may be classed 


1. With respect to cross sectional shape, as: 


a. Cut (rectangular) 
b. Wire (circular) 





NOTE.—How nails were named. Several accounts are given to the origin of the terms 
“six penny,” “eight penny,” “ten penny,” etc.; as applied to the various sizes of the old fash- 
ioned nails. According to one statement, when nails were made by hand, the penny was 
taken as a standard of weight, and six were made to equal the weight of a copper penny. An- 
other explanation is that “ten penny”’ nails originally sold for ten pence a hundred, six penny 
nails for six pence a hundred, and so on. Of the ordinary “‘six penny”’ nails there are 80 to 
the lb.; of the “eight penny,” 50; of the “‘ten penny,” 44; and of the “twelve penny,’’ 39 to 
the lb.—The Irish Ironmonger. 
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. With respect to size (broadly speaking), as: 


. Tacks 
Sprigs 
Brads 
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3. With:«respect to material, as: 


a. Steel 
b. Brass 
c. Copper 


4. With respect to finish, as: 


- }smooth 
a. Plain bertistd 


t 
b. Coated} tise 
c. Galvanized 
d. Blued 


5. With respect to service, as: 


. Common 
. Flooring 
. Finishing 
. Roofing 

Boat 


co RO SR 


Etc., etc. 


Formerly cut nails were universally used, but today the wire 
nail is the prevailing form. However, cut nails are beginning to 
return to favor as they have holding power superior to wire 
nails and are more durable. 

2. With respect to sizes of nails in general, the following 
definitions should be noted: 
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Tacks.—Small sharp pointed nails, commonly with tapering sides and a 
thin flat head; used chiefly in fastening down carpets. The regular length of 
tacks are from \% to 1% ins. The regular sizes are designated in ounces 
according to the following table: 


Wire Tacks 

















Size |Length| No. | Size | Length No. 
Ozs Ins. per | Ozs. | Ins. per 
ay Lb. 
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Fics. 39 to 42.—Various nails grouped according to popular notion as to size in general; A, 
tack; B, sprig or dowel pin; C, brad; D, “nail’’; E, spike. 


NOTE.—Cut versus wire nails. Experiments were made at the Watertown Arsenal 
in 1893 on the comparative direct tensile adhesion, in pine and spruce, of cut and wire nails. 
The results are stated by Prof. W. H. Burr as follows: “There were 58 series of tests, ten pairs 
of nails (a cut and a wire nail in each) being used. The tests were made in spruce wood in most 
instances. The nails were of all sizes, from 14% to 6in.in length. In every case the cut nails 
showed the superior holding strength by a large percentage. In spruce, in nine different sizes 
of nails, both standard and light weight, the ratio of tenacity of cut to wire nail was about 
3 to2. With the ‘finishing’ nails the ratio was roughly 3.5 to 2. With box nails (14 to 4 
inches long) the ratio was roughly 3 to 2. The mean superiority in spruce wood was 61%. 
In white pine, cut nails, driven with taper along the grain, showed a superiority of 100% and 
with taper across the grain of 135%. Also when the nails were driven in the end of the stick, 
i.e. along the grain, the superiority of cut nails was 100% or the ratio ef cut to wire was 2tol. 
The total of the results showed the ratio of tenacity to be about 3.2 to 2 for the harder wood, 
and about 2 to 1 for the softer, and for the whole taken together, the ratio was 3.5 to 2.” 
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Sprigs.—The name sprig is sometimes given to @ small headless nail; 
usually called barbed dowel pin. Sprigs are made regularly in sizes 4% to 
2 ins.; No. 8 steel wire gauge or .162 in. diameter. 


Brads.—Small slender nails with small deep heads; sometimes having in- 
stead of a head, a projection on one side, There are several varieties 
adapted to varied requirements. Although brads are generally thought of 


thine 





Fics. 43 and 44,—Smooth and barbed box nails 16d size (full size), Note sharp point and thin 
flat head. 


Common Brads 




























PLAIN | COATED 
Diam. Approxi- 
Size | Length | Gauge | Head mate Gauge | No. of Nails 
Ins. No. Gauge | No. to Lb. No. in Keg 
SS eee a 
2d 1 15 12 876 82,400 
3d 14% 14 ll 568 5 53,000 
4d 1% 124% 9% 316 3% 30,000 
5d 134 12% 91% 9 fl 26,100 
6d 2 11% 81% 181 17,200 
7d 21% 114% 844 161 15,500 
8d 24 10% 7 106 9,400 
9d 234 10% a 96 8,500 
10d 3 6 69 6,250 
12d 3% 6 64 5,600 
16d 3% 5 49 4,200 
20d 4 3 31 2,625 
30d 4% ys 24 2,040 
40d 5 1 18 1,540 
50d 5% 0 16 1,190 
60d 6 00 11 910 





Net weight of coated common brads per keg 70 lbs. 
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Fics. 45 to 55.—A few 
sizes of casing nails 
and finishing nails 
(cuts fullsize). Note 
difference in shape of 
heads, and size of 
wire, the finishing 
nails being a trifle 


larger (in gauge 
number) for equal 





lengths. 


Flooring Brads 























PLAIN | COATED 
| Diam. Approxi- | 

Size | Length | Gauge | Head mate | Gauge | No. of Nails 

Ins. No. Gauge | No. to Lb. No. in Keg 
a ae Bee en } 

6d 2 11 6 14,500 
7d 2% 11 6 12,500 
8d 2% 10 5 9,000 
9d 234 10 5 7,800 
10d 3 9 4 5,900 
12d 314 8 3 _ 4,300 
16d 3% 7 2 3,450 
20d 4 6 1 31 7 2,600 





Net weight of coated flooring brads per keg 70 Ibs. 
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as small slender nails, the common variety is made in sizes from 1 in. (2d) 
to 6 ins. (60d) in length; flooring brads from 2 ins. to 4 ins. in length. The 
following tables give the sizes, etc., of the two kinds of brads: 





6d Id 6a 3d ad 9a 84 Td 


n uw to GAUGE 10h 10% - Mh 





Fics. 56 to 63.—A few sizes of flooring and common brads (cuts full size). Note difference in 
shape of heads and variations in gauge numbers for equal sizes. 


Nails.—The term ‘‘nails” as popularly applied to all kinds of natls except 
extreme sizes such as tacks (small) brads, and spikes. Broadly speaking 
however, it includes all of these. The most generally used are called 
common nails, and are regularly made in sizes from 1 in. (2d) to 6 in. (60d) 
according to the following table: 
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Common Nails 
PLAIN COATED 
, Approxi- No. of Net 
Size | Length | Gauge | mate No. | Length | Gauge | Nails in Wet. 
Ins. No. to Lb. Ins. No. Keg Lbs. 
16 85,700 79 
1514 54,300 64 
14 29,800 61 
1314 25,500 70 
13 17,900 65 
12% 15,300 72 
11% 10,100 gil 
11% 8,900 68 
11 6,600 63 
10 6,200 80 
4,900 
3,100 
2,400 
1,800 
1,300 
1,100 


. 











The count for coated common nails is the same for standard and counter- 
sunk heads. 


Spikes.—By definition, an ordinary spike is @ stout piece of metal from 
3 to 12 ins. in length and thicker in proportion than a common nail. It is 
provided with a head and a point, and is frequently curved, serrated, or 
cleft to render extraction difficult; much used in attaching railroad rails 
to ties and in the construction of docks, piers, and other work requiring 
large timbers. 


It should be noticed that spike and common nail sizes overlap—sizes 
common to both being from 3 in. to 6 in., the spike being thicker for equal 
sizes. There are two kinds of ordinary or round wire spikes classed with 
respect to the shape of the ends; as 


1. Flat head, diamond point. 
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2. Oval head, chisel point. 


The proportions for both kinds as regularly made are given in the follow- 
ing table: 





Fics. 64 and 65.—Two sizes of flat head diamond point ordinary spikes (full size). 


Fic. 66.—A large flat head, diamond point spike. 


Ordinary Spikes 


























Gauge | Deg. of | Diam. | Head | Approximate 
Size Length | No. Counter- | Head | Rad. |No. to Pound 
sunk (oval) 
10d.. anim 6 123 130 % 41 
F2a3 3“ hm, CS gsr tN toe rita bee 38 
gk. Ke 3% “ 5 123 % % 30 
20d... 5 eee 4 123 15% % 23 
30d.. 44%" 3 bes 4% % si 
40d.. oy ree Z 123 WK % 13 
50d... oe Saale) GREER fos. oes RL PE 10 
aE Te 1 123 % % 9 
11s ete 1 ae To 123 % 5% 7 
ed Sa IY: 123 34 %4 4 
2 Si ie gE ee oy * \naliaie os Eee | RE FH Be ees 3% 
LL 0 ae de Se RSIS, 8 eee | ny: o 
Les, Tapia ry Soa, Ea TO eee ee le” 2% 
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ROUND F HEAD oo POINT 
Fics. 67 to 69.—Various boat nails 


8d 10@ 
2 3 uh 
le 16 4 




















i Fics. 70 to 75.—A few sizes of light and heavy boat nails, made regularly 144 in. to4in 
(4d or 20d), ‘light gauge No. % to 14; heavy No. to 3 
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Boat Spikes.—These are driven mostly in hard timbers, hence a clean 
cut sharp chisel point is necessary to facilitate this kind of work. They 
are regularly made according to the following table: 











Fics. 76 to 80.—Various barge spikes. Range of sizes: 4X3 ins,; 5 
é s_barg S. zes: 4X3 to 8 ins.; 54X34 to 8; 
%X3 to 12; 4% X6 to 12; 14 X6 to 12, and % X8 to 14 ine, long. ates ’ 


Square Boat Spikes 


(American Steel & Wire Co.) 
Length Inches....| 3 | 4 | 5 | 6 | 7 | 8 | 9{10}11/ 12/13) 14 


j 
| a 
| i 








Approximate number per keg of 200 Ibs. 





oF . red eee 


330! 2921 2601234!210119411781166|152 














| 
4 BARE 178 
¥yin. 84.0... oe | 648| 512| 434| 384| 3381294|262|2361212| 1981186 
Nig iN. Sq... |1,082} 812| 692) 572} 484] 414|380,348)318|292|268)|246 
6 in. sq... 1,476|1,110| 920, 748} 634} 554|500|458/416)378 248/320 
if in.sq......... .|2,176|1,646)1,386 1,138) 974] 85817781708 648)592 
Le Wie crn an 9h i 3,400|2,600'2,0401.748|1,45611,294|...|...|...1...|.. |... 
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3. With respect to material, most nails are made of steel wire. 
The grade of steel used is known as low carbon Bessemer or 
basic open hearth. Brass and copper nails are extensively used 
for the better class of boat building and refrigerator work. 

4. With respect to finish, for ordinary work the plain, or 
barbed nail has sufficient holding power, but where extreme 

20d AINS.x#6 
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Fics. 81 to 83.—Various nails grouped according to finish; fig, 81, plain or smooth; fig. 82, 
barbed; fig. 83, cement coated. 


2a 3a 4d 52 7 A 4a 34d 3a 
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Fics. 84 to 87, and 89 to 91.—A few sizes of slating and shingle nails (cuts full size). Note 
that the slating nails are considerably heavier than the shingle nails for equal sizes. 


Fic. 88.—Hook head metal lath nails, semi-barbed (cut full size). This is a 1% 12 bright 
so-called smooth nail with a long thin flat head, especially suitable for applying metal lath. 
It is also regularly made blued, galvanized and in other lengths. Approximate number 
per Ib.: blued or bright 278; galvanized 213. 
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holding power is desired as in crating or boxing goods for ship- 
ment, cement coated nails are used. 

The coating consists of resinous gums mixed by a secret proc- 
ess and put on the nails by baking which involves the use of 
quite complicated machinery. Coated nails are sometimes used 
in laying flooring to prevent springing. Where protection 
against rust is desired, nails are galvanized. 

Lathers while at work have a habit of putting nails in the 


LIN. gin SIZE un. Zin, BIN, GIN 
GAUGE 1 rT 10 10 
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AMERICAN 
LARGE HEAD FELT 
BARBED STANDARD 


BARBED 


Fics. 92 to 97.—Various roofing nails (cuts full size). Note that the large head nails are 
regularly made in lengths from #4 to 134 ins. and in gauge numbers 8, 9, 91%, and 10 for each 
length. The American felt roofing nail has a large head especially adapting it for the roofing 


material for which it is intended, The head is reinforced on the shank so that it will not 
easily pull off. 


mouth. Hence, from a sanitary point, blued nails should be 
used. In finishing such nails they are cleaned in hydrochloric 
acid which removes all dust, grease and injurious substances. 
They are then blued and put up in paper lined kegs, which 


insures delivery of the nails free from dust which might accu- 
mulate in transit. 
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5. With respect to service, there is a great multiplicity of uses 
for nails, hence the large variety regularly listed in manufac- 
turers’ catalogues. An idea of the 
extensive variety is had from an 
inspection of the 
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| Fics. 98 to 115.—Méiscellaneous nails (cuts full size). Clinch nails are regularly made ix 
sizes from 1 in. No. 14 gauge to 4 in. No. 7 gauge (2d to 20d). Cigar box nails are made 
with short diamond point, or if so ordered with short needle point, bright, barbed or smooth. 
Made in sizes 14 in., 54 in., and 34 in., of either No. 18, No. 19 or No. 20 gauge. Packed 
in kegs, 25-lb. boxes, and in 1-lb., 5-lb. or 10-lb. packages.. Made with either oval or flat 
heads. Blued hoop fasteners range in size from %% to lin. long, No. 13to6 gauge. Kegs 
of 100 or 110 lbs. Clout nails. By definition, @ strong wrought nail with a large flat cir- 
cular head and long sharp point; used for securing leather and the like to wood, as in bel- 
lows, hand pump buckets, etc. Clout nails are regularly made in lengths 24 to 1) in., 
15 to 13 gauge, 1,160 to 350 to the pound. Berry box nails range in lengths #4 to 14 
ins., 16 or 17 gauge; diameter heads 9 ga. 
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‘*Manufacturers’ Standard Nail Card’ as shown on page 53. 
Evidently to quote prices on the entire list of nails it is only 
necessary to give the base price, the price on any particular 
kind of nail being quickly figured, knowing the base. 


Holding Power of Nails.—Numerous tests have been made 
at various times to determine the holding power of nails. 
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Fics. 116 to 126.—Various special nails. 


Tests at the Watertown Arsenal on different sizes of nails 
from 8d to 60d., reduced to holding power per sq. in. of surface 
in wood, gave average results in pounds, as follows: white 
pine wire, 167; cut, 405. Yellow pine wire, 318; cut, 662. 
White oak wire, 940; cut, 1,216. Chestnut, cut, 683. Laurel 
wire, 651; cut, 1,200. 
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A. M. Wellington found the force required to draw spikes 9% % in., 
driven 414 inches into seasoned oak, to be 4,281 Ibs., same spikes, etc., 
in unseasoned oak, 6,523 Ibs. 

“Professor W. R. Johnson found that a plain spike 3g inch square driven 
33% inches into seasoned Jersey yellow pine or unseasoned chestnut required 
about 2,000 lbs. force to extract it; from seasoned white oak about 4,000 
and from well-seasoned locust 6,000 Ibs.” 





Standard Box Standard Large 
Heavy Coated Coated Coated Head Roofing 








Common Coated 
Countersunk 





Flat Pointed Flat High Countersunk Common Fin- 
Cone Cone Oval Oval Oval ishing Brad 


Fics. 127 to 143.—Various nail heads. 


f£xperiments in Germany, by Funk, give from 2,465 to 3,940 Ibs. (mean 
of many experiments about 3,000 lbs.) as the force necessary to extract a 
plain 14 inch square iron spike 6 inches long, wedge-pointed for one inch 
and driven 414 inches into white or yellow pine. When driven 5 inches, 
the force required was about 3/10 part greater. Similar spikes % inches 
square, 7 inches long, driven 6 inches deep, required from 3,700 to 6,745 
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Ibs. to extract them from pine; the mean of the results being 4,873 lbs. In 
all cases about twice as much force was required to extract them from oak. 
The spikes were all driven across the grain of the wood. When driven with 
the grain, spikes or nails do not hold with more than half as much force. 

Boards of oak or pine nailed together by from 4 to 16 ten penny common 
cut nails and then pulled apart in a direction lengthwise of the boards, 
and, across the nails, tending to break the latter in two by a shearing 
action, averaged about 300 to 400 Ibs. per nail to separate them, as the 
result of many trials. 

Chestnut offers about the same resistance as yellow pine. 


A. W. Wright of the Western Society of Engineers obtained the fol- 
lowing results with spikes driven into dry cedar (cut 18 months): 





DIAMOND LONG ROUND NEEDLE 





WY 
EXTRA BLUNT — SIDE CLOUT CHISEL 


Fics. 144 to 153.—Various nail points. 





Holding Power of Spikes 
(Tested by A. W. Wright) 


Size of spikes........... 5x 4 in. sq. 6x4 6x 5x 34 
Length driven in........ 414 in, 5 in, 5 in. 4g in 
Pounds resistance to 
drawing, Average lbs. . 857 821 1,691 1,202 
Max. lIbs.... 1,159 923 2,129 1,556 


From 6 to 9 tests each, 
TAIN. ADS ee os chaos Fae | 766 766 1,120 687 
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Holding Power of Nails and Spikes 


(Values given are in Ibs. per in. of penetration) 











Cut Nails 
Parallel to grain Cross grain 
Size 

Yellow | White | White | Yellow | White | White 

Pine Pine Oak Pine Pine Oak 

ats Seas BP tedak = Prstct hing! traryte 154 77 317 

m pe MOEIP Ti 206 89 520 327 630 
| 10d 222 108 580 324 650 
| a, ee 320 148 692 407 800 
1 ee? 439 170 820 570 991 
8 ae fat eee 445 | 200 | 950 639 1,040 

| Wire Nails 
Sem Cross grain 








Yellow | White 


Pine Pine 
108 60 
132 70 
405 © |i. paced 
590 450 
ae, PR Pir eee e 436 
3 | 338 | 744 | 700 | 364 
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Selection of Nails.—On any kind of construction work an 
important consideration is the kind and size of nails to use. 
First, comes the finish, whether smooth, barbed or cement 
coated. 

The holding power of cement coated nails, it was found, is 
considerably greater than that of the same sized smooth nails. 
In most cases the barbed nails have the least holding power. 
Thus nails can be graded as to holding power as follows: First, 
cement coated; second, smooth; third, barbed. 

Next to be considered is the size of the nail in diameter. 


















fics. 154 and 155.—Hinge nails. Fig. 154, oval head; fig. 155, countersunk head. Range of 
sizes, 1\4 X 14 to4 X& % inch (4d to 20d), 50 to 9 per lb. oval head per lb.; 82 to 19 coun- 
tersunk head per lb. In ordering hinge nails, state whether oval or countersunk head, 
light or heavy, annealed or bright. 

Short, thick nails work loose quickly. Long thin nails are apt 

to break at the joints of the lumber. The simple rule to follow 

is to use as long and thin a nail as will drive easily. 

Definite rules have been formulated by which to determine 
the size of nail to be used in proportion to the thickness of the 
board which is being nailed as follows: 

1. In using box nails in timber of medium hardness, the penny 
of the nail should not be greater than the thickness, in eighths 
of an inch, of the board into which the nail is being driven. 

2. In very soft woods the nails may be one penny larger, or 
even in some cases, two penny larger 
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3. In hard woods, nails should be one penny smaller. 


The kind of wood is, of course, a big factor in determining the size of nail 
touse. The dry weight is the best basis for the determination of its grain sub- 
stance or strength. The greater its dry weight the greater its power to hold 
nails. However, the splitting tendency of hard wood tends to offset its 
additional holding power. Smaller nails can be used in hard than in soft 
timber. Positive rules governing the size of nail to be used as related to the 

. density of the wood cannot be laid down. Experience is the best guide. 
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Fic. 156.—Application of rules 2 and 3 in determining the proper size of nail to use. 


Spacing of Nails.—This has always been a perplexing prob~ 
lem. Six penny or smaller nails holding in the side grain 
should be driven about two inches apart, and the same size 
nails in end grain should be driven about one and three-quarter 
inch for each additional penny in size. This may seem too 


NOTE.—Sizes of Nails for Different Classes of Work.—It is imperative for first-class 
work that nails of proper size should be used and to insure the best results it is well in certain 
classes of work to specify the sizes which are to be used. For framing, twenty penny, forty penny 
and sixty penny nails, or spikes are used, according to the size of the timber. For sheathing ~ 
and roof-boarding, under-floors and cross bridging, ten penny common nails should be used. 
For over floors ten penny floor nails or casing nails should be used for jointed boards, and nine 
penny or ten penny for matched flooring, although eight penny nails are sometimes used. Ceiling 
when % in. thick is generally put up with eight penny casing nails, and when thinner stuff is 
used, with six penny nails. For inside finish any size of finish nails or brads from eight penny 
down to two penny is used, according to the thickness and size of the moldings. For pieces 
exceeding 1 in. in thickness, ten penny nailsshould beused. Clap boarding is generally put on 
with six penny finish nails or casing nails. Four penny nails should be used for shingling and 
slating, and three penny for lathing. For slating, galvanized nails should be used, and they 
are also better for shingling. 
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close, but it is only about two-thirds the number that can be 
used in a board before excessive splitting takes place. 


Wire Nails, Kinds and Quantities Required (according to 
American Steel & Wire Co.): 

The following example on the use of the table will illustrate 
its usefulness: 


Example.—What size, kind and quantity of nails are required to lay 
13 flooring for a hall 50 X 100, joists spaced 16 in. in centers. 


Referring to the table look in the fifth column headed “Sizes and Kinds 
of Materials,” and find ‘Flooring, 1X3.’’ Follow the line and the size 
and kind specified in the Trades names column is 8d floor brads. 


Continue on the same line, in the column for 16” centers under ‘‘Pound 
per 1,000 feet B.M.,” is found 32 lbs. of nails required per 1,000 feet B.M. 


B. M. in flooring 1 in. thick = 50 & 100 = 5,000. 


2 5,000 
Lbs. of nails 32 « 1,000 = 160 lbs. 


The following table will also be found convenient in esti- 
mating the quantity of nails required for different operations in 
house building: 


Nail Table 


For 1,000 shingles, allow 5 Ib. four penny nails or 314 lb. three penny. 
“1,000 laths, 7 Ib. three penny fine, or for 100 sq. yd. of lathing, 10 lb. 
three penny fine. 
* 1,000 sq. ft. of beveled siding, 18 lb. six penny. 
** 1,000 sq. ft. of sheathing, 20 lb. eight penny or 25 Ib. ten penny. 
“* 1,000 sq. ft. of flooring, 30 lb. eight penny or 40 lb. ten penny. 
“* 1,000 sq. ft. of studding, 15 Jb. ten penny and 5 lb. twenty penny. 
** 1,000 sq. ft. of 1 by 21% in furring, 12 in centers, 9 lb. eight penny 
or 14 Ib. ten penny. 
1,000 sq. ft. of 1 by 2% in furring, 16 in centers, 7]b. eight penny or 
10 Ib, ten penny. 
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Wire Nails—Kinds and Quantities Required 
(American Steel and Wire Co.) 
























































#3 |*38| <2] § Pounds per 1000 feet B. M 
& sale e ; ' ounds per eet B. M. 
os 3 3¢ ae q Sizes bent ver of Trade Names on center as follows: 
‘ Ag de=| <2 a ey 
<s2 Zz RPh? 308 86° ” 48° 
| Pounds. 
2% | 10% 106 2 jin 4 = z 8d 
2 10 106] 2 |jtzr 6; $5 Sy, $4 commons... eerpeeaniees | “a0"| ta le 
2 10 106] 2 |tz 8} Sy a2 Sd common. . : 31 af.) 90] 32) oe 
10% | 106} 2 |tx10} 32 [2 || 8dcommon.........| 25 | 20} 16 | 10 
2 10 106] 3 |izi2] 5S 23% 8d common... eatery nae 12 | 10 
4 6 31 2 j2x 4 ee | 20d common... = 105 80 60 
4 6 31} 2 [22 6| FES aey | [20d common... 1..:} 70 
4 6 31 2 j2:% 8 ers ret 20d common......... 53 40 
a 6 31 3 |2x10 gts a 20d common,........ 60 50 
4 6 1 3 [2212 295 36 20d common......... 52 
6 2 1] 2 Beal Sa g. 60d common......... 197 | 150 
6 2 li} 2 [3x 6) $a 3 60d common........+ 131 
6 2 11 2 j33 8 S E Ba 60d common,,....... 100 
: : 4 : ~ x = 3s P ot common........- 178 137 
: x = = common......... 145 
; 2! 12 189 2 . lin. Od finish. +25... csmaw ames an 
2 10 106 2 8d common ae 48 
: 2 12 189 i 8d finish..... 18 4 
4 13 1 6d finish. 1 .8 
2% i 189 2 8d finish..... 5 12 
3 1k T21 2 10d finish...... 12 10 
2 10 1 8d floor brads. 42 32 
2 10 99 1 8d floor brads. 32 26 
: 2 10 ¥ 1 8d floor brads. 22 18 
4 6 1 20d cammon 20 6 
3h 8 49 16d common 10 10 
: 3 4 69 10d common 8 
; 6 11 60d common 30 25 
2 ll 145 2 8d casing.... 45 35 
; 2 11 ™5 2 8d casing 30 25 
: 2 11 145 2 id casing. . 23 18 
2 13 309 1 6d finish 23 18 
2 13 309. 1 d finish 15 13 
2 13 309 1 Od finish. .<....0202: 12 1) Ren A 
6d and 8d casing. About }4 pound per side. 
' 1x | 4 668 | 12° 3d brads......+a00- show, 10 pounds per 1000 square 
; oc. eet. ; 
1% | 15 778 | 16° 3d fine.,............| 6 pounds per 1000 pieces. 4. 
0. ¢ 
Y% | 12 469 2 Barbed roofing..... % of a pound to the square. 
oc. 
Y% | 12 469 De «.++s+..|Barbed roofing.......] 134 pounds to the square, 
th, | 12 180 | 2° |Ready roofing......-.... American felt roofing .| 1}4 pounds to the square, 
0. ¢. 
% | 12 180 ag i waewonews os American felt roofing .| 3 pounds to the square. 
0. ¢ " 
1% 113 £26 8: cress Shinglert ideas o09000 on ses 3d shingle....+.....| 4% pounds; about 2 nails to each @ 
. inches, 
% | 13 274 |. .+.0.|Shingles....-seeeeeeeree 4d shingle..........| 7% pounds; about 2 nails to each @ 
inches. 
i2 180 4 |Shingles.........+,.+....|American felt roofing..| 12 lbs.. 4° heads; 4 nails to shingle. 
12 469 4 {Shingles...00-cccsscocess Barbed roofing.......| 4% lbs., 4%" heads; 4 nails to shingle. 
1 16 1160 2° |Wall board, around entire ad Dated Berry, flat Pipome * heads; per 1000 square 
2. ¢. ocenged> keewade Se ee ee eT eet. 
i 15% | 1010 3° |Wall board, intermediate| 2d casing or floor brad] 2% Ibs.. %" heads, per 1000 square 
o. c. nailings .. ait apg bo eet. 





t Wood shingles vary in width, asphalt are usually 8 inches wide. Regardless of width 1000 shingles are the equivalent 
ef 1000 pieces 4 inches wide. 


NOTE.—Wire vs, Cut Nails,—Whether wire or cut nails should be used may generally 
be left to the builder; but in places where there is any danger of the nails being drawn out 
either by the warping of the boards or from the pull of the nail, cut nails should be used, as 
they have greater holding power than the wire nails under certain conditions. It is generally 
understood that a wire nail will hold more firmly wher barbed than when smooth. 


*| @ Hi. Nails 


“WU Illustrations Full Size 
4 2 & STEEL WIRE GAUGE 
Sizes of Wire 


Weight 
FF a One Lbs.. | Feet 
Common} Deci- Mile per 


to 
Frattions} mally | Pounds | -Foot | Pound 


+4 @ ies 


1114.0 
tf 5 





970.4 
880.2 
836.4 


tf 6 
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@ 
9 
9 
78 @ 
ty 
© 
@ 
e 
a 
& 
% 
e 
® 
. 
. 


2253 1354 


21875 1276 
.2070 {43 





1920 §19.2 0983 
1875 495.1 0937 
1770 441.2 0835 | 


tf 9 
#10 


41] 


+12 
4F13 
+14 
415 
416 
+17 


#18 
+19 
20 


1620 369.6 070 
15625 343.8 0651 
.1483 ‘| 309.7 0586 


1350 256.7 0486 
1250 | 220.0 6r16 | 


1205 . 204.5 0387 


1055 156.7 0296 
09375 123.8 0234 
0915 | 117.9 0223 





0800 90.13 0170 





0720 73.01 0138 


0625 55.0 0W+- 
0540 41.07 0077 


0475 31.77 | .006 








23.67 





17.05 
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Standard Nail Card 


Adopted August, 1920 
Extras on Standard Wire Nails in Kegs 







































Common Brads | Barbed Roofing Sterilized Blaed 
Nails Lath Nails 
Regular Head | 2d......... é 2d.. ++$2.20 
SS, ee : 2d Light... +. 2.8 
oe! TE ae 1.80 
Lis ls.ss. .70| Barrel Nails 
o - : Sz-inch.. ..$2.25 
‘ Re Mee -25)04 ae eh ee ae 34-inch. ... 1.90 
do... ee) eh 2 1%: inch. €75110d OB. 5 an .45| Y%-inch.... i= 
Aid. . eee . 1 pee , eed ee. ss -40/L -inch.... 1. 
16d. ---_ -£0l29g-604. 117°; fon NtGd .... wes -35/LYg-inch.... 1.38 
oid: he sre - te 1004; the “30)tY4-inch |) 1.18 
Casing Nails eee -45 + Beer Se 
a $1.70] Shingle Nails | 74......... -35|BarbedCarNails| ‘* 7” Pie 
Be Seaatannss SIGOR Ee gag tae 0 BO Bo... 5. a Bright Barbed Dowel 
~ ee 5.35 28 eee. kt Deanne a Light Hews Pine 
eee eeerce iv cove . eyes 2S g r ee. 
TD BG iad vsxnen 05] 4d... FURR ata. doves ‘t0| $a... 78 70) , No: 8 Gauge 
SS ee . 6d 70 “65 oF aaa . $1. he 
7d were sees . ele 2 aes pee. ‘ 7d. oe “60 .60 Je inch. . 1 
: 50 a ee | eee . Ye-inch.... 1.35 
~ ne 30| Smooth Box | Hinge Naile | 84.-. 50:50), "neh ---: 1°33 
page Nail B sere 2g tench... ane 
10d 35 aus rahe Heavy |10d. . 45 45 Canad on Lie 
1.00 "95\12d.. 4 ; Maes’ <3 
eS MO sslted 135 730 1) Demers 
"75 (70|20d-60d..25 .25|'/2" pes 
: : Berry B 
= :~ Annealed, erry Betta 
55.55 Light Heavy No. 16 No. 17 
. 50.50 aa ar rag %-in.. $1.90 $2.20 
4d...+44..- 1.25 Be ena 45 Annealed ry 30] , i 1.78 2.05 
wee eeeres OV IVE... wc cea . eavy = ein... 1. 7d 
ee ee eg) ees 25 4d... $1.25 $1.20| 74... .85 .85 1Y%-in.. 1.55 1.85 
 egegeey ("| > nanamerentam, 7 6d... 1.15 Lis Sd... 73 F3iai4-in.. 1.50 1.80 
8d et OF 69 20d-40d. . - 05) 84... ee ere ibe = Barbed 
“Spe : 
£0ds.. i. os art via +s oes ie ro e 3/,-in..$2.15 $2.45 
ted. 2 lL 223) Siding Naile [9g°°: 753 [75|200-60a 150 50 ae aoe 
ae «15| Same advance as B Nail 1%-i 1.80 2.10 
Box Nail oat Nails g-in.. 
Ficoriag Brade| | [25 cents por 100| Clout Naile |1{/-ln.,, 1.75, 208 
$0.55 Ibs. Nail Hioge Bright Annealed Spikes 
: P rin 3/,-in..$2.15 $2.40 
. oo Slating Nails Fine Nails oi 1 90 2.15\All a to > 1° 
eve’ he Ss $1.36 24257 *. $1.95|1 -in.. 1.65 1.90] inch .... $0. 
en Bde Be A98 Ud LO. 1.35|1%-m.. 1.50 1.75|10-inch an 
iiciead PERO ARs B5| 4d..... 0... 1.05|114-in.. 1.20 1.45| larger..... 25 
; oT fee oe "75| 2d. extra fine 1.95|134-in.. 1.10 1.35] Special gauges 
Trt t'** [95] od......... -65| 3d,extrafine1.55|114-in.. .85 1.10|10c additional, 
Rae Gk Soe teh Jaa) aed SET belo, fon os veh ost sa 


Special Extras on Standard Wire Nails 


Special Heads, 15¢ per 100 lbs. extra, 
ae mag Pipa ogr Reena ena acexkah Points, 15c per 100 lbs. extra. 
pivet Nails, 25 cents 100 lbs. extra (except as Galvanizing All Standard Nails, at special prices. 


orovided for above). 
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AXIS OF HAN 
DLE PARALLEL 









HAMMER STRIK- 4 
ING “SQUARE” ON 
HEAD 

FULL CONTACT 






WU 
TR 


i i i i il “squarely” on the 
Fics. 158 and 159.—Right and wrong way to drive a nail. Hit the nai ; 
head as in fig. 158; this means that the handle should be horizontal when the hammer bale a 
vertical nail—not inclined, as in fig. 159. 
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MARD STEEL. 
NO GIVE - INERTIA 
OF HAMMER NOT 
CUSHIONED- IM- 
PACT MAXIMUM 






HAMMER AB- * >= 
SORBED BY SOFT 


IMPACT ABSORBED= 


Fics. 160 to 163.—Why a cheap hammer should not be used. The force that drives the nail 
is due to the inertia of the hammer, and this depends upon the suddenness with which its 
motion is brought to rest on striking the nail. With hardened steel there is practically no 
give and all the energy possessed by the hammer is transferred to the nail. With soft and 
inferior metal all the energy is not transferred to the nail, hence the drive per blow is less 
as at F than with hardened steel, as at L. 
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Method of Driving Nails.—An advantage of wire nails is 
that it is not necessary to hold them in a certain position in 
driving to prevent splitting. _However, in some instances it is 
advisable to first drill holes nearly the size of the nail before 
driving to guard against splitting. Also, in fine work where a 


RIGHT WAY 


WRONG WAY 
‘ 










, bf 
L/L MAIN TAPER 





Jaf MAIN TAPER 
/ WITH GRAIN 





Fics. 164 and 165.—Right and wrong ways to drive a cut nail. 


Bin. ZN. LIN. LIN. ISIN, 





POULTRY 


Fics. 166 to 171.—A few sizes of poultry and fence wire staples. Note difference in gauge 
number as seen by comparing the 1 inch staples. 
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large number of nails must be driven as in boat building, holes 
should be driven. This prevents crushing the wood and 
possible splitting owing to the large number of nails driven 
through each plank. The size of drill for a given size of nail 
should be found by experiment. 

In cheap boat construction steel clinch nails are used but in 
the best construction only copper nails should be used and 
these rivetted over small copper washers as in figs. 172 to 176, 
the wood first being bored and counter-bored for nail and 
“‘bung’’ as shown. 





Fic. 183 and 184.—Appearance of a good and a poor hammer after use. 


Cut nails are usually tapered on two sides and straight on 
the other two sides. The tapered sides should bear against the 
end grain of the wood crushing it gradually as the nail enters. 
Figs. 164 and 165 show right and wrong ways of driving a cut 
nail. 
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CHAPTER 3 


Screws 


In all branches of carpentry there are many instances where 
screws are used instead of nails, because: 1, of their greater 
holding power; 2, neater appearance; 3, less chance of injuring 
the material; and 4, ease of removing them in case of repairs. 

There is a large multiplicity of screws for various uses, the 

‘particular kind here considered are those employed in wood 
construction known.as “‘wood screws”’ although they are made 
of metal. By definition a wood screw is @ screw nail, having a 
right handed coarse thread to give a good grip, a gimlet point to 
enter the wood and a slotted head for the: reception of a screw 
driver. 

Wood screws may be classed 

1. With respect to the material of which they are made, as: 


a. Iron 
b. Steel 
c. Brass 
d. Copper 
e. Bronze 
2. With respect to the shape of the head, as: 
a. Flat h. Headless 
b. Round {Sonny i. Slotted (wood screws) 
c. F illister {°° tecsunk j. Square (lag screws) 
d. Oval k, Hexagonal 
e. Winged 1. Clove 
f. Bung {rune m. Grooved 
g. Pinched 
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3. With respect to the shape of the point, as: 


a, Gimlet 
6b. Diamond 
¢c. Conical or Fetter 


4. With respect to the thread, as: 
a. Standard 
6. Full length (felloe) 
c. Coarse (drive) 
5. With respect to duty, as: 
a. So-called ‘“‘wood”’ (light duty) 
6. Lag (heavy duty) 


6. With respect to finish, as: 


a. Bright g. Coppered 
6. Blued h. Japanned 
c. Nickel plated t. Lacquered 
d, Silver plated j. Tinned 

e. Brassed k. Galvanized 
f. Bronzed 


Material.—For ordinary purposes iron or steel screws are 
used. In boat building or other work where other metal than 
iron is desirable to avoid corrosion and where all the metal 
should be of the same kind to avoid electrolytic action, brass or 
copper screws are used. Where extra strength alloy is required 
bronze screws are used. 


Wood Screws.—All screws which are turned by a screw 
driver are called “‘wood”’ screws as distinguished from those 
having square or hexagon heads turned by a wrench. 

The term “‘wood”’ screws is ill advised and shou!d never have 
been applied in the above sense, as all screws whether turned 
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by a screw driver or wrench, and adapted to wood are wood 
screws. 


Common wood screws (screws for use in wood) are regularly made in 
both iron and brass with three styles of head: flat, round and oval. 


The use of oval h2ads is comparatively very limited, flat heads consti- 
tuting fully four-fifths of the total demand, and round heads three-fourths 
of the remainder. 


The sizes are designated by length in inches and by diameter in numbers 
of the American screw gauge. The length measurement includes the head 
of the flat heads, about half the head of the round heads, and the counter- 
sink portion of oval heads. Standard dimensions are shown on pages 62 


and 63. 
EA 


FLAT HEAD” 4) 






se mene 
EA sesh: seme ea WiABMEE = 









Fics. 185 and 186.—Flat and round head wood screws with gimlet point—standard and 
much used forms of screw. 


Wood screws are put up in paper boxes containing one gross each, excepting 
the iarger sizes, mostly 314 inches or more in length, which are in paper 
boxes containing a half gross or quarter gross, according to the size of the 
screws. 

With exception of a few larger sizes, the paper boxes are wrapped, for the 
convenience in handling, and carried in stock in paper bundles of 10 gross, 
5 gross, or 2)4 gross, according to size. 


Figs. 185 and 186 show most generally used forms of wood 
screw. Wood screws are regularly made in sizes ranging from 
14 in length gauge No. 0 to 6 ins. gauge No. 30, as shown in the 
following table as given by Southington Hardware Co. 
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Fics. 187 and 188.—Flat and round head screws. The lettered dimensions correspond to the 
letters to table below of American Screw Co. standard wood screws. Threads per inch: 

. 40-32; #1-28; #2-26; 43-24; #4-22; 45-20; #6-18; #7-16; 48-15; #9-14; #10-13; #11- 12; 
#12-11; #13-11; #14-10; #15-10; #16-9; #17-9; #18-8; 420-8; 422-7; 424-7; 426-6; 428-6; 
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Illustrations full size) 


Wood Screw Numbers 


(American Screw Co. and Asa I. Cook Co. standard. 
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Length of Screws.—In ordering screws it is important tc 
know what constitutes the length of a screw. 

That is the over all length for instance of a 2 in. flat head screw is not the 

same as that of a 2 in. round head screw. To avoid confusion and mistakes, 

the length for various type of screw as graphically defined in figs. 189 to 192 

should be carefully noted. 

It should be noticed that, unlike the ordinary wire gauges, the 0 of the 
screw gauge indicates the diameter of the smallest screw, while the diameter 
of the screw increases with the number of the gauge. 

Screw Gauge.—The accompanying table gives values for 
diameter of shank of the screw, being known by the gauge 
number. 





Measure from the Bottom of the Hea 


Fics. 189 to 192.—Various wood screws defining the length of screw. Avoid mistakes by remem- 
bering how to measure the different types. 


Shape of the Head.—The buyer will find a multiplicity of 
head forms to select from, the variety of heads regularly car- 
ried in stock being great enough to meet every possible require- 
ment as shown in figs. 189 to 192. However, in order to avoid 
possible disappointment where the supply base (small dealers) 
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is remote from large centers, it is better to select from these 
three forms of head, which may be regarded as standard: 

1. Flat 

2. Round 

3. Fillister 
the other forms may be regarded as special or semi-special, that 
is, carried by large dealers only. 





Fics. 212 to 214.—Standard wood screw points. The gimlet point is an all turn or self 
feed point while the diamond and cone are for heavy duty work where the screw is partly 
driven and partly turned in inserting. 


Flat heads are necessary in some cases as on door and blind butts, etc., 
where any projection would interfere with the working of the hinge; also on 
finish work where flush surfaces are desirable. The round and fillister 
heads are ornamental. 


Shape of the Point.—There are three standard points as given 
in the classification: 1, gimlet; 2, diamond; and 3, cone. The 
gimlet point is the most common, being used on wood and 
coach screws. As the thread starts practically at the point 
the screw is easily started in the wood by pressing forward on 
the screw driver while turning, no driving being necessary. 


.o 
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The diamond and conical points are used on screws when more 
or less driving is done before turning as on drive and lag screws. 


The Thread.—For ordinary purposes the standard thread 
extending about two-thirds the length of the screw is used, as 
given in the table below. 

In some cases, as felloe screws (fig. 199) the thread is extended 
full length or up to the head, to secure increased holding power, 






—s 's LENGTH 
Fic. 215.—Asa S. Cook Co. standard proportions for wood screws. Approximate formula: 
D = 01325 N + .056; D = diameter of screw; N = number of screw; A = diameter of 
head; B = depth of countersunk; C = width of slot. These values for the different screw 
sizes are given in the accompanying table. 


Standard Wood Screw Proportions 
(Asa S. Cook Co.) 





£ Sane e t-or 
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-1286/0.055/0. 
-1362]0.057|0. 
-1437|0.059/0. 
-1513/0.061\0. 
«1589 0.0640. : 
- 1665/0. 066)0. 
.1816 b oidle 
1967/0.075/0 
+2118/0.079/0 
-1967/0.084]0. 


-163110.0454|0. 
.1894 0-0530/0. 
. 2158/0. 0605/0 
-242110. 0681/0 
.2684|0.075710 
-2947\0.0832I/0. 
0.321010. 0908/0, 
°. 3474/0 -0984]0. 
10 |0.3737|0.1059/0.048/0. 
Ir Jo. 4000/0 0.11340. solo. 
12 |0.4263/0 “ra10l0. 05210. 
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as required for screws (called felloe screws) which secure the 
tire to the fellow or rim of wheel supported by the spokes. 


How to Put in a Wood Screw.—First bore a hole slightly less 
than the diameter of the shank and about one-half its depth. 
Then put the screw in by turning with the screw driver; do not 


DIAMETER OF DRILL SLIGHTLY 
SHANK LESS THAN SHANK 






DRILL HOLE ABOUT 
HALF THE 
LENGTH OF SHANK 


| Fics. 216 and 217.—How to put in a wood screw showing approximate size of drill (or bit) 
and depth of hole. Of course exact size and depth will depend on kind of wood, whether 
cross or with grain, size of screw. If screw turn too hard use soap. 


‘hammer. In the case of a large number of screws of the same 
‘size, it is well to experiment to determine the correct size of 
, drill to use in boring the holes. 


_ Strength of Wood Screws.—The following table gives the 
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safe resistance, or safe load against pulling out in points per 
linear inch of wood screws when inserted across the grain: 


Safe Loads for Wood Screws 


(Inserted across the grain) 





Gauge Number 

















Bah ore 4 16 20 24 28 
“Wihttteoak «<7 80 150 | 170 | 180 | 190 | 200 
WellowiInGs «<< swt. « oars 70 140 | 150 | 160 | 180 | 190 
White pine...............] 50 100 | 120 | 140 | 150 | 160 


Fic. 218.—Rogers’ flat head drive screw. The thread is made so coarse that the screw will turn 
as it is driven in by a hammer, 


The values are in lbs. per linear inch of the threaded portion, For wood 
screws inserted with the grain use 60% of the table values. 





NOTE.—Force required to draw wood screws out of dry wood. Tests made by 
Mr. Bevan. The screws were about two inches in length, .22 diameter at the exterior of 
the threads, .15 diameter at the bottom, the depth of the worm or thread being .035 and the 
number of threads in one inch equal 12. They were passed through pieces of wood half an 
inch in thickness and drawn out by the weights stated: Beech, 460 lbs.; ash, 790 1bs.; oak, 760 
«bs.; mahogany, 770 lbs., elm, 665 lbs , sycamore, 830 Ibs, 


NOTE.—Force required to draw screws out of Norway pine. 


14" diam. drive screw 4 in. in wood Power required, average 2,424 Ibs, 
si “<4 threads per in. 5 in. in wood oe ode = 2,743 3 
* ** d’ble thr'd, 3 perin 4in in wood : - “5 2,700) 
ae lag-screw, 7 per in. 1% in. in wood “a LS ig 1,465 “% 
ox “*  lag-screw, 6 per in. 214 in. in wood *¢ 4 bes 2,026, & 
“ rail road spike 51n in wood “ *§ fy 


2190". > 
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The lateral or load at right angles to the screw is much 
greater than that of nails. For conservative designing assume 
a safe resistance of a No. 20 gauge screw at double that given 
for nails of the same length when the full length of the screw 
thread penetrates the supporting piece of the two pieces con- 
nected. 


Lag Screws.—By definition, a lag screw isa heavy duiy wood 
screw provided with a square or hexagon head so that it may be 
turned by a wrench. 





The ordinary lag screw has a cone point as in fig. 219 but 


when provided with a gimlet point and hexagon head it is called 
a coach screw. These are large heavy screws used where great 





Fics. 219 and 221.—Ordinary and coach lag screws. 


NOTE,.—Tests of lag screws in various woods made by A. J. Cox, University of 
Towa. 

















Max. 
Size Size hole Length Resist. No. 
Kind of Wood Screw Bored in tie Lbs. Tests 
Rpsek Be ac hS Pov 5% in. % in. 44% in. | 8,037 | 3 
| se Ee Re i % in. 1% in. 3 in. | 6,480 1 
“ ee Slee ieee % in. % in. 4% in. | 8,780 2 
| Yellow BNE BECK 603 0,0.0:248" % in. 4 in. : in. peed 
| White cedar, unseasoned........ 54 in. 1% in. in. ¥ 
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strength is required as for fastening counter shafts, heavy 
timber work, etc. The following are the proportions of ordinary 
lag screws: 


Lag Screws 


Cee ee a ars ae De a ee ne aes eee (EST 








Length 3 [314] 4 [414] 5 [544) 6 [624| 7 [734] 8 | 9 | 10] 11) 12 
Diameter........ 5% | 516 | 516 | S46 | 51 | 246 | 546 | 46 | 216 | 146 | 240 | 16] 22] 22) 72 


o| to| to| to} to} to} to} to} to} to} to} to} to to} to 
Mili LILI LiL} 211] tidal (eee 
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How to Put in Lag Screws.—First bore a hole slightly larger 
than the diameter of the shank and to a depth equal to 
length shank will penetrate. Then bore a second hole at the 
bottom of the first hole slightly less than the diameter of the 
threaded shank and to a depth about one-half the length 


NOTE.—In boat building long hand made bolts are generally used to fasten together 
the main parts of the frame such as stem, keel, dead wood, shaft log, etc. These special bolts 
are made from galvanized iron rods obtained in long lengths and cut tosize. After cutting, the 
rod is placed in a vise and a head formed by upsetting the end with a hammer. A thread 
of desired length is cut on the other end to receive a nut. A washer is provided at each end 
to prevent tearing the wood in tightening up the nut. 


NOTE.—Resistance of drift bolts in timber. The following tests by Rust and 
Coolidge give results of various drift bolts in white and Norway pine. 


White Norway 
Pine Pine 


1 in. square iron drove 30 in. in 15% in. hOl€.......46 eee eee eee ees 26,400 lbs. 19,200 Ibs. 
he. zound . * eh” Pica) enticed ehh iy CICK ROK 16,800 ‘** 18,720 “ 
1 “* square “ “CJS 6 Pltg, Piopth Reeaee wie eee ane 14,600 ‘*‘ 15,600 ‘“* 
a2 sound.“ Miceli” taal nal PIN Oe et ee PR iy ode 13,200 ‘* 14,400 “ 


NOTE.—Holding power of bolts in white pine (Eng’g News, Sept. 26, 1891). 


Round Square 
Lbs. 





Average of all plain 1 in. Bolts... ... cece cece ccc e seer cree eseeeeeeanes } 4 8,200 
= “ « “bolts § to1% in fk 8,110 
ie ere eS See ee T TEE lo ee . 8,598 


Round drift bolts should be driven in holes 1% of their diameter, and square drift bolta 
in holes whose diameter is ‘1% of the side of the square. 
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| Fics. 222 to 225.—How to put in lag screws. 1, bore hole slightly larger than shank to depth 
that shank will be inserted; 2, continue boring with smaller bit (of size equal diameter of 
_ bottom of thread) to depth equal }4 length of thread. Fig. 224 shows completed hole, and 
. fig. 225 =e screw screwed into hole. If lag screw turn too hard cover thread with soap. 
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of the threaded portion. The exact size of this hole and depth 
will depend on the kind of wood of course. The harder the wood 
the larger the hole. 

The resistance of a lag screw to turning is enormous when 
the hole is a little small, but this can be considerably decreased 
by smearing the threaded portion of the screw with soap. 


Standard Lag Screw Threads 


Alternate Systems Alternate Systems Alternate Systems 


Threads | Threads Threads | Threads 
per Inch | per Inch per Inch | per Inch 





Strength of Lag Screws.——The following table gives the safe 
resistance or load to pulling out in pounds per linear inch of 
thread of lag screws when inserted across the grain: 


Safe Loads for Lag Screws 


(Inserted across the grain) 
eS A OWE i EE Oe a 


Diameter of Screw in Inches 














1 NS CT ee eae oe 
lg 58 34 % 1 
White Pine 0p «eee Oeics, bones 590 6205 P7230 790 900 
Douglas ¥ i eee een! eee hh FM | 310 330 390 450 570 
ROW FING, »6 vies eves ee ees 310 330 390 450 570 


Finish.—Steel screws are finished with blue, bronze, lacquered gal- 
vanized, or tinned surface to match the cheaper class of trimmings. 

The galvanized finish is used on boats and buildings at the seashore 
Screws with blue surface called blued screws are generally used with japanned 
hardware and wherever a cheap round headed screw is desired. Nickel 
plated screws present a fine appearance. 
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CHAPTER 4 


Bolts 





_ By definition a bolt is @ pin or rod used for holding anything in 
tts place, and often having a permanent head on one end. 


_ Apbolt is generally regarded as a rod having a head at one end 
and threaded at the other to receive a nut; the nut is usually 
considered as forming a part of the bolt and prices quoted on 
| bolts by dealers include the nuts. 


Kinds of Bolts.—There is a multiplicity of forms of bolts to 
meet various requirements. 


The common or machine bolt has a head at one end and a short length of 
thread at the other end. 

When a loop or “eye” is provided instead of a head it is called an eye bolt. 

A countersunk bolt has a beveled head fitting into a countersunk hole. 

A key head bolt has a head so shaped that, when inserted into a suitable 
groove or slot provided for it, it will not turn when the nut is screwed onto 
the other end. 

Another method of preventing turning consists in forming a short portion 
of the bolt body square at the head end, the head itself being spherical in 
shape, such type being known as 4 carriage bolt. 

A headless bolt threaded a certain distance at both ends is called a stud 
bolt. 


In addition to the types just mentioned there are numerous others, such 
as milled coupling, zailroad track, tire, stove, expansion bolts. etc. 
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Early Methods.—The bolt and nut industry in America was 
started in a small way in Marion, Conn., in 1818. 


In that year Micah Rugg, a country blacksmith, made bolts by the 
forging process. The first machine used for this purpose was a device 
known as a heading block, which was operated by a foot treadle and a 
connecting lever. The latter held the blank while it was being driven down 
into the impression in the heading block by a hammer. The square iron 





Fics. 226 to 228.—Common or machine bolts. Fig. 226, square head, square nut; fig. 227, 
button head, square nut; fig. 228, hexagon head, hexagon nut. 


from which»the bolt was made was first rounded, so that it could be ad- 
mitted int#¥He block. 


At first age only made bolts to order, and charged at the rate of 16 cts. 
apiece. “THis*thdustry developed very slowly until 1839, when Rugg went 
into partnership with Martin Barnes. Together they built the first exclusive 
holt and nut factory in the United States at Marion, Conn. 


Bolts were ‘fifst manufactured in England in 1838 by Thomas Oliver of 
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Darlston, Staffordshire. His machine was built on a somewhat different 
plan from that of Rugg’s, but no doubt was a further development of the 
first machine. Oliver’s machine was known as the “English Oliver.” 


The construction of the early machines was carefully kept secret. It is 
related that in 1842 a Mr. Clark had his bolt forging machine located in a 
room separated from the furnaces by a thick wall. The machine received 
the heated bars through a small hole cut in the wall; the forge man was not 
permitted to enter the room. 





Modern Methods.—A plain bolt and rivet machine comprises 
- two gripping dies, one movable and the other stationary, and a 
ram which carries the heading tool. The heated bar is placed 


A C 
oe Oe 





Fic. 229.—Stud bolt with U. S. chamfered and trimmed hexagon nuts. Regularly made 
in sizes % to 1%, over all lengths 1}4 to6 ins. A, nut end; C, attachment end. 


in the impression in the stationary gripping die, and against 
the gauge stop. The machine is then operated by pressing down 
a foot treadle. On this type of machine the stick is generally 
cut to the desired length before heading, especially when it is 
long enough to be conveniently gripped with the tongs, but it 
can be headed first and afterwards cut off to the desired length 
in the side shear. It is also possibie in some makes of machine 
to insert a cutting tool to cut off the blank before heading, when 
the work is not greater in length than the capacity of the 


machine. 
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Proportions and Strength of Bolts.—Ordinarily bolts are 
manufactured in certain “‘stock sizes.”’ 

The table following gives these sizes for bolts 14 up to 14 in., 
with length of thread. 


Properties of U. S. Standard Bolts 


(U. S. Standard Threads) 


Pre tap Anil diameters in the table provide for « sheht clearance at the root'of the thread, in order to [facilitate tapping and reduce tao 
breakages. LU full threads are required, use the diameters at the root ol (he threads for the tap drull diameters 





Area io Square Inches | Tensile Dimensions of Nuts and Bolt Heads 
Streneth 
at Stress of 
At Root [foe Pounds 


of Thread | Pe? Sauare 
lowb 


© 016 160 
© 045 270 
© 068 ato 
© 095 sho 
0.126 760 
© 16a 1,000 
© 103 1,210 
© 30) 1,Bio 
0.419 2,520 
3.300 

4,160 

$350 

6,340 

7,770 

9,090 

10,470 

12,300 

13,800 

18,100 

22,300 

27,7090 

34,500 

39,000 

45,500 

$1,800 

$9,700 

68,coo 

76,00 

85,500 

94,000 

105,500 

116,000 

127,000 

138,000 


Ot Bolt 
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Bolts larger in diameter and longer than given in the table 


are regularly threaded a length equal to three times their 
diameter. : 
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Fics. 230 to 238.—Various bolts. A, railroad track bolt; B, welded eye bolt; C, and D, plain 
and shouldered forged eye bolts; E, carriage boit; F, step bolt; G, tire bolt; H, stove bolt; 
1, expansion bolt. 
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Bolts are manufactured with various thread standards as United States, 
sharp or. ‘‘V”, etc. The United States standard thread is the one ordin- 
arily used. The number of threads for various sizes of bolt and tap drill sizes 
being given in the table following. 

The tap drill diameters in the table provide for a slight clearance at the 
root of the thread, in order to facilitate tapping and reduce tape breakage. 

If full threads be required, use the diameters at the root of the threads 
for the tap drill diameters, given in another table. 


~S SS 
Sc 
Sys 








3 OF 4 THREAOS Pit Tncace 
IMPERFECT | “pereect 
TOP ANO BOTTOM AT ROOT 
IMPERFECT 
AT Trop 












Aen dy PER INCH 
He oe 


T#r20.0175 040025 


Fics. 239 to 241.—Various threads. Fig. 239, United States standard; fig. 240, sharp ““V™ 
standard; fig. 241, Brigg’s standard. The pitch (p) of these threads equals 1 + number 
of threads per inch. The following values are used in proportioning these threads. U. S. 
standard: d = depth of thread; e = p X .64952; f = flat = pitch +8. Sharp ‘‘v”’ 
standard: d =p X .86603. Briggs’ standard: d= .8~ pitch; length of perfect 
thread (8D + 4.8) + pitch, when D = actual outside diameter. 


U. S. Standard Thread 














Diameter of Bolt......... 





974 














fe . 7 7 716 y 8 7 4 8 
No. of Threads per In..... tI ent Se al Pee OA il cP Uy 8 
Diameter of Tap Drill.... S46 | 7264 | 7264 | Bo] Me | Mey 34 | 8K 
Diameter of Bolt......... 2] 214| 24% 
Number of Threads... ... 414 414 ri : 
Diameter of Tap Drill... 146] 14044] 21g,| 2186, 
Diameter of Bolt........ 4 3144| 314] 334] 4 | 414) 41% { 

see + 7 44 4), 43, 5 
Number of Threads... ... . V4] 344] 3144] 3 | 3 214 23; 25% 2% 
Diameter of Tap Drill... | 231g, 21546) 311G4| 334] 354] 327g] 43g) 45% 40% 
| 
rr st _*t 
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The United States standard thread is also known as the Sellers thread 
and although it is the one most commonly used in the United States it 
should not be confused with the sharpor V thread. Thesidesof the U.S. 
thread form an angle of 60 degrees with each other. The thread is fattened 
at the top and bottom as in fig. 239, whereas the top and bottom of the V 
thread are theoretically sharp, the sides being at 60 degrees as in fig. 240. 
The flattened portion of the U. S. thread equals 1¥ of the pitch. The num- 
ber of threads for corresponding sizes of the two standards are the same with 
exception of the 14 and 15¢ sizes, the U. S. thread for these sizes being 13 
and 519; V threads for same sizes being 12 and 5. 


The Brigg’s thread as shown in fig. 241 is the standard for wrought 






























































Fics. 242 and 243.—National lock washer. When the nut is screwed upon the bolt, it first 

' strikes the rib on the lock washer, which, being harder than the nut, progressively upsets 

| and forces some of the metal of the nut into the thread of the bolt, thereby preventing the 
nut backing off or loosening. 





iti " 7 i d of cora- 
Fics. 244 and 245.—Positive lock washer. The “body” of the washer carries the loa } 
pression and the tapered ends are thus relieved, the spring being constant. The barbs, being 
free to move when subjected to vibration, force themselves deeply into the nut and metal 
backing 
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pipe. Part of the thread is tapered as seen in the illustration, the taper 
principle being used to obtain a tight joint. 


Evidently in computing the tensile strength of a bolt, allow- 
ance must be made for the metal cut away or reduction in 
diameter in forming the thread (except on special bolts having a 
“plus” thread). The table following giving cross areas at bot- 
tom of thread will aid in calculating the strength of bolts. 


Proportions and Strength of U. S. Standard Bolts 

















Bolt Tensile Strength Shearing Strength 
4 B R | R | 8 Full Bolt {Bottom of Thread 
ont 42/4 |4 (ge, gelas) de 
E. fa] 84] 84] gt] Ba] gr] be 
a \s8 Sa oma Rea ied hk AY eR 
Nee ee ee ee Sa cotliee-leaneenttl oon | aielenas 
i 270] 340] 470] 380] 490/ 200) 270 
450] 570] 790] 580) 770) 340) 450 
i 680} 850] 1,190] 830] 1,100] 510} 680 
930] 1,170] 1,630] 1,130] 1,500] Joo] 930 
iH 1,260] 1,570] 2,200] 1,470] 1,960] 940] 1,260 
‘5 | 1,620] 2,030] 2,840] 1,860] 2,480} 1,220] 1,620 
$ir 2,020] 2,520] 3,530] 2,300] 3,070] 1,510] 2,020 
i! 3,020] 3,770] 5,290] 3,310] 4,420] 2,270] 3,020 
4,190 


5,240] 7,340 4:5t0 6,010} 3,150} 4,190 
6,890] 9,640] 5,890] 7,850] 4,130] 5,510 
8,660]1 2,130] 7,450] 9,940] 5,200] 6,930 
8,890]11,120|15,570| 9,200/12,270] 6,670) 8,900 
1.485]1.054|10,5 40]13,180|18,450]11,140/54,850] 7,910]10,540 
1.767) 1.294|12,940|16,1 70122 ,640]13 ,250/17,670] 9,700]12,940 
4)2.07411.515]15,150|18,940|26,510|15,550|20,740|11,360|15,150 
§ |2-405/1.745]17,450)21 ,800]30,520|18,040]24 050/13 ,080/17,440 
§_|2-761]2.049|20,490|25 610] 35 ,860|20,710|27,610|15,370|20,490 
4h} .142|2.300|23 000|28,750| 40,250|23,560|31,420|1 7,250|23,000 
44|3.976| 3.021 | 30,21 0]37,770|52,870|29,820 39,760] 22 ,660] 30,210 
| 4 |4-909!3.716)37,160146,450165 ,040|36,820|49 ,ogol27,870]37,160 
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Example.—How much load may be put on a 1 in. bolt f . 
stress of 6,000 Ibs. per sq. in ? or a tensile 
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Referring to table (page 78) find in the line for 1 in. bolt 3.300 lbs. 
corresponding to a stress on the bolt of 6,000 lbs. per sq. in. 


Example.—What size bolt is required to support a load of 2,500 Ibs. 
for a stress of 6.000 Ibs. per sq. in.? 


Area at root of thread = given load + 6,000 
= 2,500 + 6,000 = .417 sq. in. 


Referring to table (page 78 or 82) in the column headed area at root 
(or bottom) of thread, find .419 sq. in. nearest area; this corresponds to a 
% in. bolt. 


Of course for the several given values of Ibs. stress per sq. in., the result 
could be found directly from the tables, but the calculation above illustrates 
the method which would be employed for other stresses per sq. in. not 
given in the tables. 


£xamonle.—A butt joint with fish plates is fastened by six bolts through 
each timber. What size bolts should be used allowing a shearing stress of 
5,000 Ibs. per sq. in. in the bolts when the joint is subjected to a tensile 
load of 20,000 Ibs. ? 


Load carried per bolt = 20,000 + number of bolts 


20,000 + 6 = 3,333 Ibs. 
Each bolt is in double shear, hence equivalent 
single shear load = 14 of 3,334 = 1,667 lbs., and 


1,667 ‘ 
area per bolt = 5,000 = -633 SQ- in. 


I il 


Referring to table on page 82 the nearest area of bolt is .307 correspond- 
ing toa 54 in. bolt. In the case of a dead or “quiescent” load 5 bolts would 
be ample but for a /ive load take the next larger size or 34 in: bolts. 


The example does not give the size of the timbers but the 
assumption is they are large enough to safely carry the load. 
In practice all parts should be calculated as further instructed in 
the chapter on ‘‘The Strength of Timbers” in vol. 2. 

The ideal joint is one so proportioned that the total shearing 
stress of the bolts equals the tensile strength of the timbers. 


Material and Strength of Bolts.—The Navy Department 
specifications for steel bolts are, in part, as follows: Bolts must 


|e 


84 Bolts 


be made of a good quality of medium steel and conform to the 
United States standard for both heads and threads. Test bolts 
are to be bent cold on the unthreaded portion, through 180 
degrees, around a diameter equal to one-half the bolt diameter, 
without breaking; only a slight fracture of the “skin” on one 
side will be allowed. When practicable, a tensile test of bolts 
and nuts combined shall be made. Bolts so tested must frac- 
ture at the threads and not at the juncture with the head; 
they must withstand a tensile stress of at least 58,000 pounds 
and have an elastic limit of not less than 30,000 pounds per 
square inch of sectional area. 





Fics. 246 to 249.—Various Philadelphia carria It unk head; 
C F ge bolts. A, bevel head; - 
C, turned oval head: D, bastard head. ! ; “2 © re 
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CHAPTER 5 


Work Bench 


In order to properly perform many of the numerous opera- 
tions in carpentry a suitable work bench is essential. Broadly 
speaking, the bench may be regarded as a tool, especially when 
considered with its various attachments for holding and 





Frc. 250.— Quickly constructed work bench for temporary use showing construction. Lumber 
required: 5—2” <4” X8’; 1—1” X4” X16‘; 3—1” K8” x10’; 3—1” X10” X10’ and one 
pound of 8d. and 10d. nails. It is 30 ins. wide on the iop, 10 ft. long and 32 ins, 
high. For neatness all the ends are squared and the brace ends cut off flush with legs. The 
center legs add rigidity, though in a bench like this with only 8 feet distance between the end 
legs, it would not be generally necessary. The center cross piece and the wide sides all well 
nailed together makes the top very rigid. While this is the general construction, longitudinal 
diagonal braces give additional rigidity and are desirable where heavy work is to be done. 
The space at A, when partly enclosed by an outside board, provides a convenient receptacle 
for small articles. 
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clamping the material when undergoing the numerous operations 
known as bench work. 

There is hardly a shop for any purpose but that requires a 
work bench, especially the carpenter’s shop. Many of these 
shops have only a makeshift bench made of 2 X 4 and % in. 
boards, crudely put together, with no part of it strong enough 
and no place to attach vise; such benches temporarily knocked 
together on the job are not worthy to be called work benches. 

Substantial benches are manufactured and on sale, for all 






WOoD JAW 


Fics. 251 to 256.—A well made work bench showing general construction with details of vise. 
The latter is home made except the wrought iron screw with wooden handle and loose collar. 
These are sold separately by hardware dealers. The vise jaw and the leg of bench are grooved 
out for the iron scissor guides shown which holds the jaws parallel. If of iron, the grooves 
should be about 114” wide and 54” deep. This may be made of oak or suitable hard wood, 
a little larger. The top ends are pinned fast and the bottom is free to move up and down, 


purposes, but a carpenter can construct for himself the type of 
bench best suited to his requirements. 
Fig. 250 shows a quickly constructed bench such as would be 
used on a house job, and figs. 251 to 256, a bench constructed 
| with more care for permanent installation in a shop. 


The height of bench should be regulated by the character of the work to 
be done—high for light work and low for heavy work; also the height of the 
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person who is to use it should be considered. In general, carpenter’s benches: 
are made 33 ins. high while those for cabinet and pattern makers are from. 
two to four inches higher. 


Work Bench Attachments.—Numerous devices are used with 
work benches to facilitate the operations to be performed. 
These devices or attachments are: 


1. Vises 





i The iron screw 
Fics. 257 and 258.—Iron and wooden bench screws as used for bench vises. 
pe, ela handle with loose collar. Usual sizes: diam. 1 to 14 ins.; length of screw 
15 to 20 ins. The wooden screw is made of some hard wood as hickory. Usual sizes: 
diam, 1% to 2% ins,; length of screw 20 ins. 


2. Support pegs 
3. Stop 
4. Hook 
5. Support strips 
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cea neet The accompanying cuts show construction of 
the various bench vises. An important require- 
ment is that the construction be such that the 
vise jaws will remain parallel in any position. 
One method of obtaining parallelism is by scissors 
arrangement shown in fig. 256. Another method 
H PARALLEL is by means of guides as in fig. 260. 


\ADJUSTMENT In addition to these methods there is an ad- 
justable peg arrangement for securing approxi- 
mate parallelism as shown in fig. 261. Evidently 
this method requires frequent adjustment and 
parallelism cannot be obtained for all positions 
of the jaws without an undue multiplicity of 
peg holes. 


: TTT 







Fic. 261.—All wood bench vise with adjustable peg arrangement for keeping the jaws approxs- 
mately parallel. The vise here shown is for light duty such as wood carver’s use and is 
usually made of maple with hickory screw. A size generally used is 42 ins. long, having 
6 in. jaws and 12 in. opening. 


WORK 
MOVABLE 


SCREW BLOCK 
CAM 








FIXED JAW 
LEVER 


2 -—Quick-acting bench vise; a form used for general pattern making. In operation, 
a are cotvolied by a lever which operates a cam, the latter controlling the engagement 
with, and release of the block from the rack. When the lever is brought to one position, the 
block drops out of contact with the rack and the jaw can be moved to the approximate desirea 
position. Then turning the lever causes the block to engage with the rack and draw the 
movable jaw toward the fixed jaw. This type of vise is suitable for light and medium duty 
but not heavy duty unless very substantially constructed because of bending stress brought 


on the guides which tend to twist the jaws out of parallelism. 
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Evidently in the case of a long board this turning force or torque would 
become very great when a downward pressure is applied at the far end of 
the board, requiring the vise to be screwed up very firmly to prevent 
turning. To avoid this, the bench is provided with supporting pegs which 
carry the weight of the board and prevent it turning when a downward 
pressure is applied in tooling. 





Fic. 264.—Parker’s wood working vise with swivel back jaws and bottom. A good type of vise 
for use at the right end of the bench to supplement the main vise, being very useful for smal] 
work. 


SCREW ADJUSTMENT 





Fics. 265 and 266.—Round and square forms of bench stop. These adjust by a center screw 
from flush to as high as required for the work being planed. The round one is fitted by boring 
a hole the diameter of top with extension bit and the deeper center with size of bit it requires. 
The other is shallow and mortised in flush. 
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When it is desired to saw off a piece of stock, the bench 
hook is placed on the bench, one shoulder being set against the 
edge of the bench while the upper shoulder serves as a stop for 
the work while sawing. 


Support Strips.—For the purpose of preventing planes 
resting upon their cutting edges when carelessly laid upon the 
bench, the latter should be provided with a strip of wood or 


CUTTING EDGE SUPPORT STRI 
(DENTED) curm eeoee 
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Fics. 270 and 271.—Application of support strip in protecting planes. Fig. 270, plane carelessly 
thrown down on table with cutting edge dented by striking a metal object; fig. 271, plane 
properly placed on support strip showing cutting edge protected from contact with metal 
object or any water or moisture that may be on the table. 


leather about 3¢ in. thick attached to the table as shown in fig. 
270. Evidently if a plane be thrown on the table and the cutting 
edge strike a nail or other metal object as in fig. 270, it would 
likely result in a dent, whereas resting the plane on a support 
strip as in fig. 271, this would be avoided. 
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CHAPTER 6 


Carpenters’ Tools 


A carpenter should possess a full set of tools, and in the selec- 
tion of these it is important to buy only the best regardless of 
cost. Select carefully from standard makes, examining them 
carefully to be sure there are no visible defects. The temper of 
steel may be discovered only by use and any defect in the best 
grades of tools is made good upon complaint to the dealer, 
hence buy only the best. 

In the classification of the multiplicity of carpenters’ tools 
they should be classed according to some particular point of 
view which will divide them into well defined groups. Hence, 
with respect to use, tools may be classified as: 


1. Guiding and Testing Tools. 


Straight edge 


try square 
mitre square 

Square combined try and mitre square 
framing or so-called “‘steel’’ square 
combination square 


Sliding T bevel 
Shooting board 
Mitre box 

Mitre shooting board 
Level 

Plumb bob 

Plumb rule 


96 





Carpenters’ Tools 


. Marking Tools. 


Chalk line 

Carpenters’ pencil 
Ordinary pencil 
Scratch awl 

Scriber 

Compasses and dividers 


. Measuring Tools. 


Carpenters’ two foot rule 
Various folding rules 
Rules with attachments 
Lumber scales 

Marking gauges 


. Holding Tools. 


Horses or trestles 
Clamps 
Vises 


. Toothed Cutting Tools. 


hand 
Saws circular 

band 
Files and rasps 
Sand paper 


. Sharp Edge Cutting Tools. 


paring 
firmer 
framing 
Chisels ¢ slick 
corner 
gouge 
tang and socket 
butt pocket and mv’ 


Carpenters’ Tools 97 





Draw knife 


7. Rough Facing Tools. 


Hatchet 
Axe 
Adze 


8. Smooth Facing Tools. 
Spoke shave 


jack 
fore 
trying 


Planes < jointer 
smooth 
block 
moulding and specia 


9. Boring Tools. 


Brad awl 
Gimlets 
Augers 

Drills 

Hollow augers 
Spoke pointers 
Counter sinks 
Reamers 


10. Fastening Tools. 


Hammers 
Screw drivers 
Wrenches 


98 Carpenters’ Tools 


11. Sharpening Tools. 


Grind stones 
Abrasives 
Grinding Wheels 


Oil stones { natural 
artificial 


| 
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CHAPTER 7 


Guiding and Testing Tools 


In good carpentry much depends on accuracy in measurement 
and in fitting parts together at the required angle. In order to 
insure this accuracy, various tools of guidance and direction 


FRONT, STRAIGHT EDGE HANG UP HOLE 





















WIDTH SHOULD BE 
AMPLE TO PREVENT 
EDGES PARALLEL SPRINGING 


EDGES NOT 
PARALLEL 
































Fic. 272.—Ordinary single wooden straight edge for marking. When well made it is sufficiently 
accurate for ordinary use. In making a straight edge of this kind, clear, straight grained 
wood should be used. The back edge should not be parallel with the front because there 
should be greater width at the center than at the ends for stiffness, the width at the center 
depending upon the thickness. The length may range from a few inches to several feet, 
depending upon the intended use. 


Fic. 273.—Ordinary double wooden straight edge for testing. This differs from the single 


straight edge in that both front and back edges are parallel so that it may be used for special 
tests such as for winding surfaces. 


are used, otherwise joints, etc., could not be made with pre- 
cision. 


Straight Edge.—This tool is used to guide the pencil or 
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scriber in marking a straight line, and in testing a faced surface 
as the edge of a board to determine if it be straight. Anything 
having an edge known to be straight, as the edge of a steel 











RIGHT WAY 


Fics. 274 and 275.—The straight edge as a guiding tool. When held in position, as in fig. 274, 
with the hand at the end, the lateral pressure of the pencil as it nears the other end (especially 
when the pencil is held incorrectly as in fig. 279) will tend to push the straight edge from its 
correct position A, in which it registers with the mark to some positon B, indicated by 
the dotted lines. To properly secure the straight edge, the hand should press firmly on the 
straight edge at its center with the thumb and other fingers stretched wide apart. This 
will hold it firmly in position against any turning pressure due to the pencil. 
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Fics. 276 and 277.—Starrett steel straight edges. Fig. 276, plain; fig. 277, bevel 
straight edges are nickel plated and while they are intended especially for Sealine 
work, they can be used to advantage by carpenters on work of precision. Made in lengths 
ranging from 12 to 72 ins.; width 134 to 244; thickness 4 to 4. 
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RIGHT WAY WRONG WAY 
rhe ANGLE LARGE ANGLE WRONG INCLINATION 


VERTICAL LINE 


STRAIGHT 
EDGE 















PENCIL 





BOARD ERROR 


Fics. 278 to 280.— Right and wrong inclinations of the pencil in marking with the straight edge. 
In fig. 278, the pencil should not be inclined from the vertical more than is necessary to bring 
the pencil lead in contact with the guiding surface of the straight edge. When inclined more 
as in fig. 279, and the pencil pressed firmly, considerable pressure is brought against the 
straight edge, tending to push it out of position. If the inclination be in the opposite direc- 
tion, as in fig. 280, the lead recedes from the guiding surface introducing an error which is 
magnified when a wooden straight edge is used because of the excess thickness of the straight 
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STRAIGHT 
EDGE 
TEST 


. 

Fics. 281 and 282.—Eye and single straight edge 
tests for longitudinal unevenness of surface. 
In planing the edge of a board after a few 
strokes of the plane, hold the board toward the 
light, close one eye and sight along the board 

: as in fig. 281 to see if the surface oe Oe 

< i ctice a good straight surface can be obtained. For precision used in addi- 
son 10 ie Seccight edge test as in fig. 282. Hold board with straight edge between 


the eye and light and any unevenness will show plainly. 
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square may be used, however, a regular straight edge is prefer- 
able. 


It may be made either of wood or steel and in length from a few inches to 
several feet. For ordinary work a carpenter can make one sufficiently 
accurate from a strip of good straight grained wood, but for accurate work 
a steel straight edge should be used. Wood is objectionable in work of 
precision because of its tendency to warp or spring out of shape. 


Figs. 274 and 275 show correct and incorrect methods of holding a straight 
edge as a guiding tool, and figs. 278 to 280, how, and how not to hold the 
pencil in marking. 








sy 
EDGES 7 ~surrace t 
PARALLEL y ar ate 





£O0GES NOT SURFACE 
PARALLEL WINDING 
OR WARPED 


Fics. 283 to 285.—Double straight edge test for transverse unevenness of surface known as 
winding. To test for wind, take two double straight edges and place them across the 
surface to be tested as M, and §S, in fig. 283. Now if the surface have no wind, that is, if it 
be at right angles to the side of the board at the sections tested then the edges of M and 
S, when viewed from the end of the board will be parallel as LF, in fig. 284, but if there be 
wind, that is if the sections tested be not at 90° to the side of the board, then the edges of M 
and §, will be inclined to each other when viewed at the end as L’,F”’, in fig. 285. 


Square.—This tool is @ 90° or right angle standard and is used 
for marking or testing work. There are several types of square 
as: : 


1. Try (or trying) square 

2. Combined try and mitre square 

3. Framing or so called “‘steel’’ square 
4. Combination square 
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Try Square.—In England this is called the trying square but 
here simply try square. It is so called probably because of its 
frequent use as a testing tool when squaring up mill planed 
stock. The ordinary try square used by carpenters consists of 
a steel blade set at right angles to the inside face of the stock in 
which it is held. The stock is made of some hard wood and is 
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ic. 286.—Stanley try square with rose wooed stock brass lined. 7}4-1nch scale divided into 8ths, 





































































































































































































































































































































































































































































































































































































































































































i ision for the dis- 

i 289,—Starrett hardened solid steel try square. A tool of precision 
Apex ek worker and one that can be used asa standard. Fig. 288 showsstock support, and 
fig. 289, case. - 
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always faced with brass in order to preserve the wood from 
injury. 


The usual sizes of try squares have blades ranging from 3 to 15 inches long. 
The stock is about 1 inch thick with blade inserted midway between the 
sides of the stock. The stock is made thicker than the blade so that its face 
may be applied to the edge of the wood and the steel blade laid on the surface 
to be marked. Usually the blade is provided with a scale of inches divided. 
into 8ths. 


Mitre, and Combined Try and Mitre Squares.—The term 
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Fic. 290.—One way to ruin a good try square: stamp your intlials all over the brass face plate 
of the stock. Place the square in a vise or preferably lay it on an anvil with brass face up. 
With stencils and a heavy hammer stamp the letters deep so all can see them—using sufficient 
force to thoroughly test the compression strength of the wood and brass. 


Fic. 291.—Result obtained by stencilling initials on the brass plate of a try square. Note the 
projecting burrs and indented surface of the face, both of which tend to throw the square 
out of truth or even cause it to wobble when pressed against the edge of a board. 


mitre, strictly speaking, signifies any angle except a right 
angle, but as applied to squares means an angle of 45°. 

In the mitre square the blade as in the try square is perma- 
nent set but at an angle of 45° with the stock, as shown in 
fig. 292. 

A try square may be made into a combined try and mitre 
Square, when the end of the stock to which the blade is fastened 
is faced off at 45° as along the line MS in fig. 293. In use when 
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the 45° face MS, of the stock is placed against the edge of a 
board, the blade will be at an angle of 45° with the edge of the 
board as in fig. 295. 





Fic. 292.—Mitre square. It differs from the ordinary try square in that the blade is set at an 
angle of 45° with the stock and the latter is attached to the blade midway between its ends. 







































































































































































































































































































































































































































































































































































































































































































































































































































































Fic. 293.—Combined try and mitre square. Owing 
to itsshort 45° face MS, it is not so accurate as the 
mitre square but answers the purpose for ordinary 
marking and avoids an extra tool. 


em. 
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Animproved form of combined try and mitre square is shown in fig. 294. 
Owing to the longer face LF as compared with MS, the blade describes an 
angle of 45° with greater precision. A square having a blade not exactly 
at the intended angle is said to be out of truth or simply “‘out,”’ and good 
work cannot be done with a square in this condition. Hence a square should 
be tested and if found to be out, returned to manufacturer. 





Fic. 295.—Combined try and mitre Square as used for 90° marking at A, and 45° marking at B 


Fic. 296.—Try square used to test 
est squareness of edge ace with sid boar 
~ecaecdend neat: en eigenen along the edge. Should light smal aah Se blade it 
urface is not at with the sid boar “square” section, 
and all such places should be trued up witha fv re ele: » aes y 
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The method of testing is shown in figs. 300 to 303, and this test should 
be made not only at the time of purchase but frequently afterwards as the 
tool may become imperfect from a fall or rough handling. 


Under no circumstances should initials or other marking be stamped on 
the brass face of the ordinary try square as the burrs which project or 
bending of the brass face will throw the square out of truth and for this 
reason manufacturers will not take back a square with any marks stamped 


on the brass face. Figs. 290 and 291 show the result of stamping initials 
on the brass face. 





Rag y ay 
LESS THAN 90° OVER 90° 90° OR SQUARE 


Fics. 297 to 299.—Application of try square for testing end of board to determine if the cross 
cut be “square” with longitudinal edge of board. Figs. 297 and 298 show end edge at angles 
less and greater than 90° and fig. 299, end edge at 90° or “‘square.” 






Framing or So-called ‘‘Steel”” Square.—The ridiculousness of 
calling this type of square a steel square, must be evident from 
the fact that all types of square may be obtained made entirely 

of steel; see fig. 287. It is properly called a framing square be- 
cause with its framing table and various other scales it is 


ANGLE OF NO ERROR 
TWICE THE ERROR 
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| Fics. 300 to303.—Method of testing a try square. If square be ‘ out” (angle not 90°) scribed 
lines AB, and AB’, for positions M, and S, of square (figs. 300 and 301) will not coincide. Angle 
BAB’, is twice the angle of error. Why? If square be correct, AB and AB’, for positions 
M and §, will coincide as in figs. 302 and 303. 
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adapted especially for use in house framing, although its range 
of usefulness makes it valuable to any wood worker. Its gen- 
eral appearance is shown in figs. 304 and 305. 

The framing square consisis of two essential paris: the tongue 
and the body or blade. The tongue ts the shorter narrower part 
and the body, the longer and wider part. The point at which the 
tongue and body meet on the outside edge is called the heel. 


DOV RUUD RULE CUPP AI a 
| LW i | Bach ui 





Fics. 310 to 314.—PS, and W, take down framing square showing face of square entire, lock- 
ing device, key and waterproof carrying case. In construction, the body of the square hasa 
shoulder against which the tongue bears when the two parts are fitted together. When 
assembled it can be locked tight. The locking cam is located at the center as shown. Evi- 
dently where compactness is required this is a desirable type of square is a handy tool to 
transport. With careful use a good take down square should not get out of truth. 


There are several grades of square known as: polished, nickeled, blued 
and royal copper. The blued square with figures and scales in white is 
perhaps the most desirable. A size largely used has an 18 in. body anda 
12 in. tongue, but there are many uses which require the largest size whose 
body measures 24 X 2 in. and tongue 16 or 18 XK 14 in 
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The feature which makes the square so valuable a tool is its 
numerous scales and tables. These are: 


1. Rafter or framing table 4. Octagon scale 
2. Essex table 5. Hundredths scale 
3. Brace table 6. Inch scale 


7. Diagonal scale 


Rafter or Framing Table.—This is always found on the body of the 
square. It is used for determining the length of common valley hip and 
jack rafters and the angles at which they must be cut to fit at the ridge and 
plate. 


The appearance of this table is a column six lines deep under each inch 
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Fics. 315 to 318.—Framing square markings: Fig, 315, framing table; fig. 316, essex table 
fig; 317, brace table; fig. 318, octagon scale. 


graduation from 2 to 18 inches as seen in fig. 315, which shows only the 12 
inch section of this table, but at the left of the table will be found letters 
indicating the application of the figures given. The symbols X and A are 
applied to this table to prevent errors in laying out angles for cuts. 


Essex Table.—This is always found on the body of the square as shown 
in fig. 316. This table gives the board measure in feet and 12ths of feet of 
boards one inch thick of usual length and widths. On Stanley squares it 
consists of a table 8 lines deep under each graduation, as seen in the figures 
which represent this 12 inch section of this table. 


Brace Table.—This table is found on the tongue of the square, a section 
of which is shown in fig. 317. The table gives the length of the brace to be 
used where the rise and run are from 24 to 60 ins. and are equal. 


7 
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Octagon Scale.—This is located on the tongue of the square, as shown 
in fig. 318, and is used for laying out a figure with eight sides on a square 
piece of timber. It is a scale of which the graduations are represented by 
65 dots located °/2s of an inch apart. On some squares a table of angle 
cuts for various polygons is given. 


Hundredths Scale.—This scale is found on the tongue of the square 
and by means of a divider, decimals of an inch may be obtained. It is used 
particularly in reference to brace measure. 


Inch Scales.—On both body and tongue there are along the edges scales. 
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Fic. 319.—Diagonal scale as stamped on early Sargent framing squares intended for picking” 
off hundredths of an inch with dividers. 


of inches as seen in figs. 304 and 305, graduated to 1/12, 1/16, 4/12, 4/io, 4 and 
14. Various combinations of the graduations can be obtained according to: 
the type of square. These scales are used in measuring and laying out work. 
to dimension. 

Diagonal Scale.—Sargent framing squares are provided with what is. 
known asa diagonal scale, as shown in fig. 319; one division ABCD, of this. 
scale being shown enlarged for clearness in fig. 320. 


The object of the diagonal scale is to give minute measurements without. 
having the graduations close together where they would be hard to read. 
In construction of the scale (fig. 320), the short distance AB, is */:0 of an inch 
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Evidently to divide AB, into ten equal parts would bring the divisions so 
close together that the scale would be difficult to read. Hence, if AB be 
divided into 10 parts and the diagonal BD, be drawn, the intercepts la, 
2b, 3c, etc., drawn through 1, 2, 3, etc., parallel to AB, will divide AB 
into ¥/10, 2/10, °/10,etc., Thus if a distance say °/10 of AB is required, it may be 
picked off by placing one leg of the dividers at 3 and the other leg at c, 
giving 3c = */1 of AB. 


Because of the importance of the framing square and the 
many problems to be solved with it, the applications of the 
Cc square are given at length in a separate chapter. 


Combination Square.—This tool, as its name 
indicates, can be used for the same purposes as 
an ordinary try square but it differs from the 
try square in that the head can be made to 
slide along the blade and clamp at any desired 
place, and combined with the square is a level 
andamitre. The sliding of the head is accom- 
plished by means of a central groove in which 
travels a guide in the head of the square. This 
permits the scale to be pulled out and used 
simply as arule. It is frequently desired to 
vary the length of the blade of a try square and 
this is readily accomplished with the combina- 
tion square. It is also convenient to square a 
piece with a surface and at the same time tell 
whether one or the other is level or plumb. 
The spirit level in the head of the square permits 
this to be done without the use of a separate 
level. The head of the square may also be used 
as a simple level. 





_ Fic.320.—Section ABCD, of fig. 319 enlarged to illustrate principle of 
B the scale as explained in the text. 
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Because the scale may be moved in the head, the combination square 
makes a good marking gauge, by setting the scale at the proper position 
and clamping it there. The whole combination square may then be slid 
along as with an ordinary gauge. Asa further convenience, a scriber is held 
frictionally in the head by a small brass bushing. The scriber head projects 
from the bottom of the square stock in a convenient place to take out 
quickly. 


In laying out, the combination square may be used to scribe lines at mitre 
angles as well as at right angles, for one edge of the square head is at ASS 
Where micrometer accuracy is not essential, fhe blade of the combination 
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Fics. 321 and 322.—Starrett comibination square with hardened blade, level and centering 
zttachment. 
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square may be set at any desired position and the square used as a depth 
gauge to measure in mortises, or the end of the scale may be set flush with 
the edge of the square and used as a height gauge. 


The head may be unclamped and entirely removed from the scale and a 
center head substituted so that the same tool can quickly be used to find 
the centers of shafting and other cylindrical pieces. In best construction, 
the blade is hardened to prevent the corners wearing round and destroying 
the graduations, thus keeping the scale at all times accurate. This com- 
bination square combining as it does a rule, square, mitre, depth gauge, 
height gauge, level, and center head permits of more rapid work on the part 
of the mechanic, saves littering the bench with a number of tools each of 
which is necessary but which may be used only rarely, and tends toward 
the goal for which all mechanics are striving—greater efficiency. 


Figs. 321 and 322 show a combination square and centering attachment; 
figs. 323 to 333 some of the uses of the square. 
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Fics. 323 to 333.—Views showing range of work that can be performed with Starrett combina- 
tion square, 
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Sliding ‘“T” Bevel.—A bevel is virtually a try square having 
a sliding adjustable blade that can be set at any angle with the 
stock. In construction the stock may be of wood or steel; when 
of wood it has brass mountings at each end and is sometimes 
concaved along its length. The blade is of steel with parallel 
sides and its end at 45° with the sides as shown in fig. 334. The 
blade is slotted allowing linear adjustment and the insertion of 


STEEL BLADE 
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Fic. 334.—Sliding T bevel with steel blade, rosewood stock and brass end mountings. Incor- 
rectly called the bevel square. It is used in marking and testing any angle. As the size ofa 
bevel may be expressed by the length of either its stock or blade, care should be taken to 
specify which dimension is given in ordering to avoid mistakes. 


a pivot or screw pin located at the end of the stock. When the 
blade has been adjusted to any particular angle, it is secured in 
position by tightening the screw lever on the pivot which 


NOTE.—The bevel is often incorrectly called the bevelsquare. Strictly speaking the word 
square should never be applied to any tool excent those which measure 90° as try or framing 


squares. 
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compresses the sides of the slotted stock together thus firmly 
gripping the blade. 







APPROXIMATE 
SETTING 
FOR 





Fics. 335 and 336.—Method of setting the bevel to various angles by aid of the framing square. 
Fig. 335, 45° setting; fig. 336, 30° setting. In fig. 335, place the stock of the bevel against 
one side of the square as shown and adjust both stock and blade to square until the two legs 
Land F, of the right angle triangle thus formed are of equal length; as shown both measure 
Sinches. In fig. 336, to obtain the 30° setting, taking a value of say 3 ins. for F, then the 
exact value of L, is 5.196 ins. or approximately 5'%4. With a table of natural sines and 
cosines (F=sine and L=cosine), a setting for any angle may be obtained. Rule: Divide 
calue of cosine (obtained from table) by value of sine of required angle. Multiply ratio thus 
obtained by any assigned value of leg F, and product will be corresponding length of leg L. 
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Fic. 337.—Starrett double-slot steel bevel. As shown both blade and stock are slotted, thus 
adapting it to adjustments that cannot be obtained with a common bevel. The clamping 


screw head which the cut does not show is let into a rabbet flush with the surface of the stock 
allowin-it to lie flat on the work. 
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Fics. 338 to 357.—Some of the various uses of Starrett combination bevel. 
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In selecting a bevel, care should be taken to see that the edges 
are parallel and that the pivot screw when tightened holds the 
blade firmly without bending it. In the line of special bevels 
there are various modifications of the standard or ordinary 
form of bevel just described. Some of these are shown in the 
accompanying cuts. 





Fic. 358.—Starrett combination bevel. It consists of a bevel, one leg of which is pivoted to 
a straight edge as shown, so as to swing over the stock and be clamped at any angle. The 
slotted auxiliary blade with clamp bolt may be slipped on to the split blade and be clamped 
at any desired angle and used in combination with the stock of the other for laying out work, 
measuring or showing any angle desired and when so combined will lie flat on the work. 
The stock is about 4 ins. long. 





SURFACE TO BE 
PLANED 

Fics. 359 and 360.—Side and end views of a simple (non-adjustable) shooting board. The 
dotted rectangle shows work in position ready to be planed. By providing a hook at the 


left end, the board may be secured against movement while planing. In the absence of a 
hook the board may be pressed against the work bench stop pins. 
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Shooting Board.—lIn its simplest form a shooting board 
consists of two dressed boards, one fastened on the face of the 
other so that the lower board projects a few inches in advance 
of the upper board, the projection of the lower board forming a 
bed or alignment guide for the shooting plane, as in figs. 359 
and 360. The object of this device is to hold the plane at 90° 
to the side of the board so that the edge of the board after plan- 
ing will be square or at right angles with the side of the board 
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Fics. 361 to 353.—Improved form of shooting board with adjustable fence and transverse ribs 
to prevent warpi g. In construction, the upper and lower boards A and B, are fastened 
together with the lower projecting so that the upper board forms astep. A movableéence is 
pivoted to the stationary back strip D, by the parallel hinges MSandLF. By means ofthe 
clamp which works in a curved groove through upper board A, the fence may be secured in 
any position. Hence, a plank may be planed so that the edge will be both at right angles 
with the sides of the board but both edges will be parallel. It is better to take more time 
and make a serviceable board as here shown than a makeshift as in figs. 359 and 360. 


In ‘shooting an edge”’ the piece to be planed is held by the 
left hand against a stop with his edge projecting a little over the 
stop. Then the shooting plane, laid on its side, is moved 
steadily along its bed by the right hand, thus obtaining a planed 
edge at right angles with the side of the board being planed. An 

improved form ot board has provision to prevent warping and 
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Fic. 364.—Non-adjustable or 45° mitre box. The three pieces should have true 90° edges that 
are paraliel with each other and all surfaces should be true (no warping). After the pieces 
are fastened together with screws or nails, lay off across the working face two lines ML and 
FS, at a distance apart equal to the width of the face, thus formiag with the outside edges 
of the box a square LMFS. With try square lay off on the side perpendiculars at L and S. 
At points L and S, saw through sides the diagonals LF and MS, being very careful to follow 
the perpendicular lines. These cuts should extend down to the bottom piece. Saw slots 
AB, for a square cut. 





Frc. 365.—Wooden mitre box with iron mountings or guides adjustable to any thickness of saw. 


a 
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has a fence with parallel motion which may be adjusted to width 
of the board to be planed as shown in figs. 361 to 363. 


Mitre Box.—This device used to guide the saw in cutting 
work to form mitres consists of a trough formed of a bottom 





1c. 366.—Stanley mitre box. In construction, the saw guide uprights are securely clamped in 
tapered sockets in the swivel arm and can be adjusted to hold the saw without play, and also 
to counteract a saw that runs out of true, due to improper setting or filing. The second 
socket in the swivel arm permits the use of a short saw or allows a much longer stroke with 
a standard or regular saw. The swivel arm is provided with a tapered index pin which 
engages in holes placed on the under side of the base. These holes are made at the commonly 
used angles as designated on top of the base allowing 3,4, 5, 6, 8, 12 and 24 sided pieces to 
be cut. The edge of the base is graduated in degrees and the swivel arm can be set and auto- 
matically fastened at any degree desired. This automatic fastening device holds the swivel 
arm firmly to the base in all positions. The uprights, front and back, are graduated in 
sixteenths of inches, and movable stops can be set by means ef thumb screws to the depth 
of the cut desired. Stock guides hold all kinds of ordinary work, as well as irregular forms, 
and can be used as length gauges for duplicating short pieces. Automatic catches on the 
uprights hold the saw up, which allows the use of both hands in placing the work. The adjust- 
able stop on top of the saw, coming in contact with the lever trip, releases the front catch, 
and the saw in falling pitches slightly forward automatically releasing the rear catch, without 
any necessity of taking the hand from the saw or touching the lever trip. Two cone pointed 
leveling screws on the rear feet prevent the box sliding when in use. The clamp extension 
at right of cut is to hold long pieces of wood. 


and two side pieces of wood screwed together and having saw 
cut through the sides at angles of 45° and 90° as shown in fig. 
364. It will be noted that there are two 45° cuts MS and LF; 
these are for cutting right and left mitres. 
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Mitre Shooting Board.—For fine work it is necessary to 
accurately dress the ends of the pieces cut by the saw in a mitre 
box. This is done with the aid of a mitre shooting board as 
shown in fig. 367. It is virtually a plain shooting board with 
two 45° stops fastened on top of the upper board. 


Level.—This tool is used for both guiding and testing; to 


45° STOPS 








STEP PROJECTIO 


Fic. 367.—Mitre shooting board for dressing mitres after sawing in mitre box. The size of the 
board should be about 2 feet long. 





Fic. 368.—Stanley mitre shoot board and plane, designed for pattern makers, cabinet makers, 
picture framers and electrotypers. In construction, the board is ribbed and has an adjust- 
able runway accurately machined for the plane. The swivel can be locked at any angle 
between zero and 90°, the quadrant being graduated between these points. The swivel is 
also fitted with a sliding back supporting the work to the edge. Itis further provided with a 
sliding back clamp to hold any shaped work in position. The plane is especially constructed 
for the board, and its cutter has adjustment for depth of cut, also a lateral adjustment so 
that a cut giving any ordinary draught to a pattern can be made. Being set on a skew it 
will make a smooth clean cut- 
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guide in bringing the work to a horizontal or vertical position, 
and to test the accuracy of completed construction. It consists 
of a long rectangular body of wood or metal cut away on its 
side and near the end to receive glass tubes which are almost 
entirely filled with a non-freezing liquid which leaves a small 
bubble free to move as the level is moved. 


LEVEL GLASS PLUMB GLASS 





{2 TO SO INS. 


Fig. 369.—Wooden spirit level having horizontal and vertical tubes. The body of the level is 
made of some hard wood, as rose wood, and is preferably provided with brass mountings 
as shown. 


The side and end tubes are at right angles, so that when the 
bubble of the side tube is at the center of the tube, the level is 
horizontal; when the bubble of the end tube is at the center the 
level is vertical. Accordingly by holding the level on a surface 
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Fics. 370 and 371.—How to test a spirit level. Lay levelona horizontal surface as AB, in fig. 
370. If one end of tube as F, be high, the bubble will run to that end. Reverse level from 
position MS, fig. 370, to position SM, fig. 371, and it will be found that the bubble will remain 
at the high end. That is, in fig. 370 the bubble is seen at the right, and in fig. 371, at the left. 
In adjustable levels this error is easily corrected. When the adjustment has been correctly 
made, the bubble will remain at the center oi ihe tube for both positions of the level when 
placed on a horizontal surface. 
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supposed to be horizontal or vertical, it may be ascertained if 
such surfaces be horizontal or vertical. 


Plumb Bob.—The word plumb means perpendicular to the 
plane of the horizon, and since plane of the horizon is perpendicu- 
lar to the direction of gravity at any given point, the force due 
to gravity is utilized to obtain a vertical line in the device known 











Fics. 372 to 378.—Details of Stanley level construction. A, showsa section of the non-adjust- 
able level looking down upon the glass set stationary in plaster. The only way to adjust this 
type is to remove it from its plaster of Paris bed and retrue. B, shows the adjustable setting, 
having a set screw accessible by removing the plate. Figs. E and F, show the method of 
setting a duplex plumb glass close to the face or surface of level, giving the increased angle 
of vision shown at E, and the brass cylinder F, with the bulb in place ready for setting. 
The dotted lines cross the two adjusting screws show the slots for adjusting. G, is a cross 
end section showing how it is built up in three sections to hold against warping, and how end 
plate is screwed on. The easiest handled wood stocks are those grooved on the sides for finger 
grip. . 


Guiding and Testing Tools 125 





SUSPENSION 
RING 






FRICTION 
REEL 


Fic. 379.—Adjustable plumb bob. A reel is placed between two arms at the upper end, upon 
which the line is wound, the end of the line being threaded through a small hole in the. neck. 
In using, by dropping the bob with a slight jerk while the ring is held in the hand, any 
desired length of line may be reeled off. 
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Fics. 380 to 382.—Starrett metal level with level sight attachments. These attachments (figs. 
381 and 382) are made toslip on and off the top side of the level and are held in place by 
set screws. They have sight holes, one with a cross wire to line accurately from top of and 
parallel with level. By sighting through the holes the level may be used for leveling the 
ground from a fixed point at long range preliminary to building foundations. 
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as a plumb bob. It consists of a pointed weight attached to a 
string. 


When suspended by the string and the weight allowed to come to rest, a» 
in fig. 383, the string will be plumb, that is, vertical. The ordinary top 
shaped solid plumb bob is objectionable because of 1, too blunt point, 
and 2, not heavy enough. 
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Fic. 383.—Ordinary solid iron plumb bob graphically defining a vertical or plumb line. 


Fic. 384.—Error due to wind. In outside work, the lateral pressure due to the wind tends to 
push the bob to one side causing the line to move out of plumb. Hence to reduce this error 
a mercury bob of approved shape should be used. 


For outside work the last objection is important, as when used with wind 
blowing the excess surface presented to the wind will magnify the error 
from this eause, as in fig. 384. To reduce the surface for a given weight, 
the aire bored and filled with mercury. This type of plumb bob is shown 
in fig. 389. 


An adjustable bob with self-contained reel on which the string is wound 
is shown in fig. 379. The convenience of this arrangement is apparent. 


Guiding and Testing Tools 127 





Plumb Rule.—tThis tool utilizes the principle of the plumb 


bob for vertical testing or guiding, instead of the spirit tube, 
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Fics. 385 and 386.—Plumb rule of approved construction. To construct, select preferably 
some hard wood and make a double straight edge ABCD, say four or five feet long and four to 
six ins. wide to suit the conditions of use. At the middle point L, scribe a line parallel to 
the straight edgesides. Cut grooves M, L, and S, in which to fasten the suspension String. 
The lower portion of the board should be recessed as shown sufficiently for the bob to swing 
without interference. To makea nice job, a brass plate should be fitted across the lower 
side of the recess with its edge curved to an arcofradius LG. This plate should be graduated 
in degrees of fractions of a degree according to the range of the instrument in testing surfaces 
out of plumb. If the distance LG, from point of suspension to tip of bob be 60 ins., then 
the length of 1 degree on the scale—1.047 ins. Rule: To obtain length of 1 degree on scale 
multiply distance LG, from point of suspension to tip of bob by factor .01745. Each degree 
may be divided as closely as desired. By dividing the degrees into 12ths, each division will 


represent 5 minutes. 
Fic. 387.—Brick walls of building in construction showing method of using wood level for 
making horizontal and vertical tests and application of plumb rule for vertical test. 
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and it is virtually a plumb 
bob working in a rectan- 
gular case as shown in figs. 
385 and 386. It is used 
sometimes by carpenters 
but principally by masons 
in the construction of brick 
walls. 


In using the plumb rule the 
relative positions of the sus- 
pension string and vertical line 
or axis should be viewed at a 
point near the bob _ because 
when out of plumb the distance 
between the two is greater than 
at points higher up. When the 
tool is designed as in figs. 385 
and 386, it should be read from 
the scale. Of course on ordinary 
work no such refinements are 
necessary. 





Fic. 388.—Starrett stolid steel plumb bob with improved device fer fastening the string with- 
out a knot. 


Fic. 389.—Starrett mercury plumb bob. It is made from solid steel, bored and filled with 
mercury. The features of this design are: great weight in proportion to size, low center of 
gravity, small diameter, hardened and ground point, knurled body, and fastening device. 
By drawing the line into the peculiarly slotted neck at the top, after unwinding the required 
length, the bob will hang true. 
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CHAPTER 8 


Marking Tools 


In good carpentry and joinery much depends upon the 
accuracy in laying out the work. The term laying out means 
the operation of marking the work with pencil or scriber so that 
the various centers and working lines will be set off in their proper 
relation. These lines are followed by the carpenter in cutting 
and other tooling operations necessary to bring the work to its 
final form. 

In laying out, the guiding tools just described in Chapter 1 
are used to guide the pencil or scriber, the measurements being 
made by aid of measuring devices described in Chapter 9. 

According to the degree of precision desired in laying out, the 
proper marker to use is 


1 Chalk line and reel 
* \Carpenter’s pencil with rectangular lead 


For very rough work. 


2. Lead pencil with round lead 


For rough work. 


3. Scratch awl. 


For semi-rough work. 
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4. Scriber. 


For work of precision as fine joinery 


For efficiency the carpenter should use judgment to work 
with proper degree of precision. 


Thus, it would be ridiculous to use a machinist hardened steel scriber 
with a needle point to mark out rafters, or to use a carpenter’s pencil with 
“an acre of soft lead” on the point to lay out a fine dove tail joint. Simply 


exercise Common sense. 





Fic. 390.—Chalk line reel bored to receive the line retaining awl. The chalk line is wound on 
the reel when not in use and the awl inserted into reel as shown. 


Fic. 391.—Chalk line. It can usually be obtained as follows: braided, 84 ft. hanks; cotton, 
light or heavy, 20 ft. hanks; Mason’s linen, light, 84ft. and heavy 50 ft. hanks; Mason's 
cotton, 450 to 600 ft. per lb. hank. 


Chalk Line and Reel.—The special use of this device is to 
mark a long straight line between two points too far distant 
to permit the use of a square or straight edge as for instance 
in marking a long plank for the rip saw. 

The line consists of a light string or cord. 


It is rubbed with chalk and then stretched between the two points. 
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When the string is taut, it is pulled up and let spring back, thus marking a 

white line on the surface of the work. Boat builders use the chalk line to 

mark a ‘base line” and ‘“‘station lines” is “fairing up” a design. In using 

~* er om note the right and wrong way to use the line as shown jn figs. 
an r 





Fics. 392 and 393.—Right and wrong way to use the chalk line. Jn pulling up the line always 
pullit up in a direction at right angles with he board—not to one side. 
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Fic. 394.—Chalk marks obtained by right and wrong methods of using the chalk line. When 
the line is pulled straight up, as in fig. 392, a straight chalk mark MS, will be obtained, but 
when pulled up to one side (as in fig. 393) a curved line LF, will be obtained. 

e 
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Carpenter’s Pencil.—The regulation carpenter’s pencil has a 
lead of rectangular cross section considerably larger than an 
ordinary pencil. The object of making the lead in this shape is 
to permit its use on rough lumber without too frequent sharpen- 
ing and to give a well defined plainly visible line. Owing to 


LINE HELD WITH THUMB 
AGAINST BOARD 





Fics. 395 to 397.—Method of using the chalk line. Mark the ends of the board as at A and B, 
the points between which it is desired to obtain a straight line. Insert retaining awl through 
loop at end of chalk line (after rubbing the chalk line with chalk), and into board through 
mark A. Pullline and hold taut over mark B, by thumb and second finger, pressing it down 
firmly on the board. Pull up line with other hand as in fig. 396 and let go. When the line 
is removed as in fig. 397, a well-defined chalk mark will be seen between the points A and B. 


the width of the line, it is not intended for fine work but prin- 
cipally for marking boards, etc., to be sawed. 


Fig. 398 shows clearly the general appearance of the pencil and shape of 
the lead. In marking with the carpenter’s pencil the mark must be made 
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in the direction of the long axis of the lead as shown in fig. 401—not as in 
fig. 402. The proper method cf sharpening the pencil as shown in fig. 399 
and 400 should be noted. 























Fic. 398.—Ordinary carpenter’s pencil showing shape of the large lead. 


Ordinary Pencil.—This form of pencil with its cylindrical 
lead is familiar to all and needs no description. Since the lead - 
is smaller than that of the carpenter’s pencil it produces a finer 
lead. It is used on smooth surfaces where more accurate 
marking is required than with the carpenter’s pencil. In using, 
the best results are obtained by twisting the pencil while 





FINE LINE 


Fics. 399 and 400.—Side and end views of carpenter’s pencil showing proper method of skarp- 
ening. 


HEAVY LINE 


Fics. 401 and 402.—Right and wrong way of marking with the carpenter’s pencil. Evideutly 
when turned as in fig. 401 with the long side of the lead in the direction of the straight edge, 
a fine line will be obtained and considerable marking may be done before resharpening is 
necessary. When the pencil is turned around as in fig. 402 the great width of line gives no 
well defined guide for the cut and moreover the lead is quickly used, requiring frequent 


sharpening. 
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drawing the lines so as to retain the conical shape given the 
lead in sharpening. 


Marking or ‘‘Scratch” Awl.—This consists of a short piece 
of round steel, pointed at one end and the other end fixed in a 
convenient handle. A scratch awl is a cheap form of scriber and 
is used in laying out fine work where a lead pencil mark would 
be too coarse for the required degree of precision. 
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Fics. 404 and 405.—Starrett pocket scriber, showing scriber in open and closed positions. 
The stock or handle is made from steel tubing knurled and nickel plated. The scriber or 
blade is of steel, tempered, and is held by a knurled chuck. The scriber is reversible, tele~ 
scoping into the stock, and is held by a slight turn of the chuck so that the point is protected 
inside the stock when not in use as in fig. 405. 

















Fic. 406 .—Timber scribe used for marking timber. It has a point for scratching and a knife for 
cutting the marks. 
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Scriber.—This is a tool of extreme precision and while in- 
tended especially for machinists, it should be in the tool kit of 
carpenters and all mechanics who make any claim to being 
skilled in their occupation. 

A scriber is a hardened steel tool with a sharp point designed to 
mark very fine lines. 


The most convenient form of scriber is the pocket or telescoping type 
shown in figs. 404 and 405, the construction rendering it safe to carry in 
the pocket. 


Compasses and Dividers.—The tool called compasses is an 





Fic. 407.—Compasses. This tool should be used simply for describing arcs or circles and not 
for dividing, especially where a given arc or line is to be divided into many parts because 
an extremely small error in the setting will make a big error in the last division. 


SPRING Ei ye ADJUSTMENT 


SCREW 









LOCK SCREW 
WING 


i i ibi ividi i . Evidently when the 
1G. 408.—Winged aviders for describing and dividing arcs and circles I 
# dividers are locked to the approximate setting by lock screw L, the tool can be set with pre- 
cision to the exact dimension by turning adjustment screw F, against which the leg is always 
firmly held by the spring which prevents any lost motion. 


i i hinists, of hitting 
OTE.—The inertia method of setting dividers as employed by mac " 
one ee of the dividers against the work, cannot be practiced in carpentry because of the soft 


and yielding nature of wood. 
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instrument used for describing circies or arcs by scribing. It 
consists of two pointed legs hinged firmly by a rivet so as to 
remain set in any position by the friction of the hinged joint. 
The usual form of carpenter’s compasses is shown in fig. 407, 
and it should not be used instead of dividers for dividing an arc 
or line into a number of equal divisions because it is not a too] 
of precision. 





Fics. 409 to 412.—Starrett ball points for dividers. When it is necessary to use a hole as center 
for dividers or trammels it is, of course, impossible to use an ordinary divider point. In such 
cases a ball point of proper size placed in the hole forms a seat for the divider leg in scribing 
arcs or circles around the hole as center. For very accurate work however the ball point is 
not recommended because it is impossible to keep the ball exactly in the center. 


The difference between dividers and compasses is that the dividers is 
provided with a quadrantal wing projecting from one of the two hinged legs 
through a slot in the other. A set screw on the slotted leg enables the in- 
strument to be securely locked to the approximate dimension and adjusted 
with precision to the exact dimension by a screw at the other end of the 
wing. A spring pressing against the wing holds the leg firmly against the 
screw. Its general appearance is shown in fig. 408. Because of the wing 
the tool is frequently called winged dividers. 


| 
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CHAPTER 9 


Measuring Tools 


In laying out work, after having scribed a line with one of 
the marking tools just described, aided by a guiding tool, the 
next step is usually to measure off on the scribed line some 
given distance. This is done with a suitable measuring tool. 
There are many kinds of measuring tools, known as rules, of 
which the following are of interest: 


Carpenter’s Two Foot Rule.—This is the most familiar form 
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Fic. 413.—Stanley two foot four fold box wood rule with round joints and middle plates. 
Graduated into 8ths and 16ths. 








Frc. 414.—Stanley two foot four fold box wood rule with double arch joints, full bound 
Drafting scales and graduated into 8ths, 10ths and 16ths inches. 
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of rule and is usually made four fold, that is with three hinges 
spaced 6 inches apart and so arranged that it can be folded up 
as in fig. 413. It is made of boxwood and in different grades 
as to metal mountings and graduations. The more expensive 
rules being divided into 16ths, 8ths, 10ths and 12ths. In 





Fics 415 te 417.—Stanley two foot folding rule joints. Fig. 415. rouna joint; fig. 416, squarc 
joint; fig. 417, arch joint 


selecting a rule, the kind of joint provided should be noted. 
These are: 


1. Round joint 3. Arch joint 
2. Square joint 4. Double arch joint 


The round joint is the cheapest (and weakest) as it has only one flange 
or wing embedded in each leg of the rule, the leg and wing being pinned 
together. 


> 
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A better construction is the square joint which has two wings to each leg 
one on each outside face of the wood. The two wings are held together by 
rivets which go through all three, giving unusual strength. 


The arch joint is a still better construction as the wings are larger and 
covering as they do more surface of the wood, add to the life of the rule. 





Fics. 418 and 419.—Stanley two foot folding rule plates. Fig. 418, middle plates; fig. 419, 
edge plates. 


The best construction is the double arch joint; this is substantially the 
same as the arch joint but is repeated at the folding point which again adds 
to the strength of the rule. 


The folding joint is made in two styles: 1, with middle plates, and 2 
with edge plates. The middle plate construction is that in which the plates 
are let in near the center of the wood and pinned. The edge plate construc- 
tion is that in which the plates are fastened to the outer edges of the wood 
by rivets which go through both wood and plates and hold the three firmly 
together. Edge plate joints are stronger than middle plate joints. The 
construction of joints and plates is shown in the accompanying cuts. 
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Fic. 420.—Right end of carpenter’s two foot rule showing American system of marking—from 
right to left. 


























Fic. 421.—Left end of carpenter’s two foot rule showing English system of marking—from 
left to right. 
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A full bound rule is one having a brass binding extending along both inside 
and outside edges of each leg. 


A half bound rule is one having a brass binding extending only along the 
outside edges of the legs. 


Bitted rules have a brass plate inserted on the edge of the rule to protect 
the wood from closing pin. 


In the American marking, the numbers run from right to 
left as in fig. 420, and in English marking from left to right as 
in fig. 421. 
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Fic. 422.—Lufkin one foot four fold box wood rule, with arch joint full bound. Graduations: 
8ths and 16ths. 
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Fic. 423.—Lufkin two foot four fold box wood blind man’s rule with square joint, edge plates, 
unbound. Graduations: 8ths and 16ths. The large and distinct figures are especially 
adapted for use in poorly lighted places, or by persons with poor eye sight. 
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Fic. 424.—Lufkin two foot, two fold box wood rule witn square joints. Graduations: 8ths, 
and 16ths 
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Fic. 425.—Lufkin two foot, four fold box wood architect's rule with arch joints, edge plates 


ee inside edges beveled for architects’ scales. Graduations: 8ths, 10ths, 12ths. 
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The two foot rule may be used as a protractor by aid of the 
following table: 


Angles and Openings 


ge | | | | | | 





























= In. In. In. ‘3 In. 
1| .2] 16| 3.34] 31 12.18] 76| 14.78 
2| .421 17| 3.55! 32] 6.62 62 | 12.36) 77 | 14.94 
3 | .63| 18 3.75) 33 | 6.82 63 | 12.54} 78 | 15.11 
4| 84} 19 | 3.96 34] 7.02} 49] 9.95] 64| 12.72] 79] 15.27 
5 11.05! 20| 4.17| 35| 7.22} 50] 10.14 65| 12.9] 80] 15.43 
6 |1.26| 2114.37; 36| 7.42| 51] 10.33] 66] 13.07] 81 | 15.59 
7 | 1.47} 22| 4.58, 37| 7.61] 52| 10.52| 67 | 13.25) 82] 15.75 
g | 1.67, 23 4.73 38 | 7.811 53 | 10.71; 68 | 13.42| 83 | 15.9 
9 | 1.981 24-| 4.99; 39] 8.01) 54] 10.9 | 69| 13.59| 84 | 16.06 
10 | 2.09} 25 5.19 40/821 55| 11.08} 70| 13.77] 85 | 16.21 
11123)| 26|5.4| 41|8.4| 56] 11.27]. 71.|°13.94] 86 | 16.37 
12 | 2511 27|5.6| 42|8.6| 57| 11.45] 72| 14.11] 87 | 16.52 
13 | 2.72 o8 | 5.81 43 | 8.8 | 58 | 11.64] 73 | 14.28 88 | 16.67 
14 | 292, 29| 6.01] 44| 8.99] 59 | 11.82] 74| 14.44) 89 | 16.82 
15 | 3.13| 30| 6.21) 45 | 9.18) 60 | 12. 75 | 14.61! 90 | 16.97 
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Angles and distances corresponding to the opening of the 2-foot rule 
should prove of value to students. 





- 


VHSUSSUESESSCSSEEECESRSUSUSCECRERECOCHCERESERSEGERERREERRSESEES 


Fic. 426.—Lufkin three foot four fold box wood rule with arch joint, middle plates, unbound. 
Graduations: 8ths and 16ths. 


Since rules are easily lost (‘‘borrowed’’) or broken, many 
workmen provide themselves with a good rule of the quality 
shown in fig. 414 for scaling, and a cheap one such as shown in 
fig. 413 for general work. Fine quality rules are provided with 
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Fics. 427 and 428.—Methods of using carpenter's rule with American and English systems of 
marking. In fig. 427 the scale reads backwards so that when held in the left hand, as it 
should be, the right hand is free to use the marking instrument. In using the English system, 
fig. 428, the rule cannot be grasped firmly in the left hand but must first be placed in position 
on the board and then held by pressing it against the board with the fingers of the left hand, 
which necessarily cover up some of the figures on the rule. 
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Fic. 429.—Lufkin extension rule designed for quickly and accurately measuring the distance 
between fixed points (floor and ceiling, window frames, etc.), made in maple from 2 to 16 ft. 
having either two or three sections. , 





Fics. 430 and 431.—Types of joint of Stanley zig zag rules. A, concealed joint; B, rivet joint. 
The concealed joint has no hole through the wood, but in the rivet joint, the rivet is carried 
through both wood and joint. Both styles of joint contain a stiff spring which holds the 
rule rigid when open. 


architect’s scales such as 14 in. = 1 ft.; 4% in. = 1 i ete 


for measuring directly actual distances on a drawing of small 
size. 
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Various Folding Rules.—In addition to the standard rule 
_ just described, rules are regularly made of similar construction 
in lengths from six inches to four feet, as follows: 

Two fold, six ins., two ft. 

Four fold, one ft., three ft.; four ft. long. 
For bench mechanics where compactness is not so important 
as for outdoor work, the length between the joints may be 

longer so that in many cases, the two fold two foot rule and 


























Fic. 432.—Lufkin boxwood extension rule particularly designed for taking inside measure- 
ments of openings, such as door and window frames, for boilers, etc., and such measurements 
as are difficult to take with the ordinary folding rule, but serves also as a common rule in 
ordinary measuring. 





PIG. 433.—Method of using Lufkin extension rule for inside measurements. To obtain inside 
measurements. open rule to within six inches or less of distance between points to be measured. 
Extend brass slide by push button to point of measurement. Add measurement on brass slide 
tc chat shown at extreme end of rule, which will give you exact distance between points mea- 


sured. 





*NOTE.—in combination with the framing square che carpenter's rule may be used to 
obtain directly the lengths by applying it as the hypothenuse (or -ong side) of a right angle 
triangle, and when provided with architect's scales the length of rafter may bc read directly. 
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the four fold rules of three and four foot lengths are more 
desirable than with a greater number of joints. 


Rules with Attachments.—To increase the utility of car- 
penters’ rules they may be obtained with various devices such 
as calipers, level and protractor. Caliper rules are regularly 
made with the caliper left hand as shown in fig. 434, but may 
be obtained right hand. 
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Fic. 434.—Stanley six inch two fold box wood caliper rule with square joints. Graduations: 
8ths, 10ths, 12ths and 16ths. 


The level device is fitted as shown in fig. 435, being attached to the 
center section of a three fold rule, each outer section being hollowed to fit 
the level tube leaving the glass visible when closed. 


Board Measure.—Lumber is estimated according to a sys- 
tem of arbitrary surface measure known as board measure 


(B.M.). Any board less than 1 in. in thickness is considered 
as being 1 in. thick; any board over 1 in. in thickness is 





Fic. 435 and 436.—Lufkin two foot, three fold box wood combination rule and level. 
Graduations: 8ths and 16ths. 


lll 
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measured in inches and fractions of an inch. Thus a 4 in. 
board is considered as being 1 in. thick, and a 11% in. board as 
being 11% ins. thick. 


Board Measure Rule.—Multiply length in ft. by width in ft. of the board 
and multiply this product by 1 for boards an inch or less than an inch thick 
on thickness in inches and fractions of an inch for boards over 1 inch 
thick. 


Example.—How many feet board measure in a board 12 ft. long by 18 
ins. wide by 134 in. thick? 


18 ins. width = (18 + 12) ft. = 
12% 15: 184;= 





Fic. 437.—Lufkin two foot, four re box wood rule ctr on level and protractor. With 
the aid of the protractor an angle of any degree may be obtained. Graduations: 8ths and 
16ths; architects’ scales. 


Example.—How many feet board measure in the board of the previous 
example-if board were only /% in. thick? 


(12 x 1.5) X 1 = 18 ft. B. M. 


Lumber Scales.—In estimating lumber, much time is saved 
by using a lumber scale by means of which the feet board meas- 
ure may be read off direct. This gives an approximate result. 
In using the scale it is customary to read to the nearest figure 
and when there is no difference to alternate between the lower 
and higher figures upon different boards. Fig. 439 shows a 
board scale graduated for boards of 12, 14 and 16 ft. lengths 
and method of using. 

{ 
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Decimal Log Scale.—The following information to users of 





Fic. 438.—Lufkin hickory log rule with plain head and burnt figures. Figured 48 ins. with 
8 in. handle. Full length 4 ft. 8 in. 


.FOR 16 FT. BOARD READ 10 FT. B.M- 
” ” OFT BM. 
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Fic. 439.—Hickory board rule for measuring lumber in board measure. The rule shown is for 
boards 12, 14 and 16 ft. long, these figures being seen at the left hand end of the rule. There 
is, as shown, a line of figures for each of these lengths. To use the rule, place the head 
against one edge of the board and read the figure nearest the other edge (width) of the board 
in the same line of figures upon which the length is found. Thus, in the lower line fora 12 ft. 
board, the edge, comes half way between 7 and 8 hence for a plank 1 in. thick there are 
7% ft. board measure. If the board were 14, or 16 ft. long there would be 9 or 10 ft. B. M., 
respectively reading to the usual figure. Note that the scale in the 12 ft. line measures 
inches and can be used for measuring the thickness of the board. The reason for this scale 
being in inches is apparent: thus, a board say 12’ X6” X1'=12 X°/12 X1=6 ft. B. M., hence 
if the rule were placed on a 12 ft. board G in. wide, the reading 6 which gives the width of the 
board would indicate the number of feet board measure. 
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decimal log scale is furnished by the Lufkin Rule Co.:: 


The decimal scale is based on Scribner’s. It drops the units and takes the 
nearest tens; thus Scribner’s scale gives a log 12 inches in diameter, 16 ft. 


one = 79 feet. Decimal scale makes it 80 ft. and is expressed with the figure 
only. 


There never were any authentic computations for Scribner’s scale below 
12 inches in diameter, Mr. Scribner at the time considering a log smaller 
than 12 inches unworthy of cutting. 


Therefore, for logs below 12 inches, a number of independent computa- 
tions have been made applying to decimal rules, and great trouble has arisen 
from this fact, we being at a loss to know what figures we should use. We 





Decimal Scale Table 












DECIMAL A. DECIMAL B. DECIMAL C. 
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Miscellaneous Scales 


NOTE.—Biltmore or Forest cruiser sticks. This stick gives the diameter and height 
of standing trees and was designed for the U. S. Forest Service in reconnaissance estimates of 
timber tracts. In addition to diameter and height scales it bears a table of decimal C log scale 
values for 16 foot logs and a tier of regular inch markings; 37!%% ins. long, 1 in. thick, 1 in. 
wide with one sloping face. Both ends are fitted with heavy cast brass ferrule. 


NOTE.—Spring Steel Board Rule. It is made of tempered spring steel so that it will 
bend to the board and when released will return exactly straight. It is provided witha wood 
handle and leather slide for-handling the rule at any part of the blade. Types: 3 tier, 3% ft. 
inspectors’ rule; 3 tier, 3 ft. board rule; 3 tier, 214 ft. sorting rule. Markings: A\l three types 
are marked one side to measure 8, 10 and 18 ft., opposite side 12, 14, 16 ft., or 18, 20, and 22 ft. 

NOTE.—Gauging Rod. Made of maple with brass point 3 to 4 ft. lengths. In using, 
the capacity of a barrel is ascertained by inserting the gauge iod through the bung hole into 
each end, reading the rod across the center of the bung hole for both insertions, and then taking 
the average of the two readings. If, for example, one reading show 50 gallons, and the other 
48 gallons, the average, viz., 49 gallons, would be the correct measurement of the barrel when 
filled to the bung hoie. 
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COMPARISON OF LOG TABLES. 


A table comparing the measurements of a 16 ft. log, as given by the 
principal log scales used in different sections of the United States and 


Canada, showing wherein they differ. 





























A) 2 
ca; 2 8 ; 3 ip 
3 od 6 &é b 
3 E § 3 <3 Be 
Plata ni 
3 5 33 Bi 
i\e x 5 i | 
33 33 3 16 
46 45 4 25 
40 47 59 61 6 50 36 
54 57 72 70 7 63 49 
68 68 85 77 8 77 64 
80 80 100 97 10 4 81 


100 93 | 116) 117 11 114 | 100 
117 | 107 | 133] 144 14 | 137 | 121 
136.| 121] 150} 170 16°| 161 144 
157 | 187 | 172; 188 18 | 188 | 169 
180 | 153 | 192] 206 21 | 216 | 196. 
204 | 171 | 213 | 226 24 | 245 | 225 
229} .190 | 237} 248 28 | 276 | 256 
256} 2091} 261] 285 30 | 308 | 289 
285 | 229 | 284] 324 33 | 341 | 324 
315 | 250 | 312] 357 38 | 376 | 359 
346 | 281 | 341) 392 40 | 412 | 400 
379 | 296 | 369] 421 46 | 449 | 441 
414 |} 320] 400] 450 50 | 488 | 484 
450 | 345 | 432] 520 55 | 528 | 530 
487 | 372 | 464) 536 58 | 569 | 576 
526 | 399 | 498) 584 61 | 612 |} 609 
567 | 427 | 533] 632 66 | 656 | 657 
609 | 456} 565] 678 WA], ROL. | ZUR 
652 | 485 | 608] 725 74 | 748 | 736 
697 | 516 | 645] 785 78 | 796 | 784 
744) 548 | 685] 845 80 } 845 | 800 
792 | 581 | 725] 882 88 | 897 | 876 
841 | 614] 768] 920 92} 950°} 923 
6892 | 649 | 810] 978] 103 | 1006 |1029 
945 | 685 | 856] 1037 | 107 | 1064 | 1068 
999 | 721.) 901] 1090 | 112 | 1124 |1120 
1054 | 759 | 947] 1160} 120 |1185 |1204 
1111 | 798 | 996) 1213 | 127 |1248 |1272 
1170 | 835 | 1045 | 1266 | 184 | 1312 | 1343 











1227 | 877 1334 | 140 |1377 | 1396 
1300 ] 918 1402 | 148 | 1448 | 1480 
1350 | 960 1474 | 152 | 1512 | 1518 
1410 | 1003 1546 | 159 | 1581 |1587 
1470 | 1048 1621 | 166 | 1652 | 1656 
1580 | 1092 1696 | 173 | 1724 |1728 
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have recently carefully noted from our customers’ orders these differences, 
and find that about three different computations are being used in different 
sections We have therefore named them Decimal A, Decimal B and 
Decimal C, and shall hereafter mark our rules in this way. Below we give 
the figures. The difference being only for logs below 12 inches, we do not 
consider it necessary to tabulate the whole rule. In ordering rules, please 
state which is wanted, A, B or C. 


As stated above, the difference in figures occurs only below 12 inches. 
From 12 inches upwards the figures are authentic, according to Scribner. 


We would consider it a wise plan for the lumbermen of the Northwest, 
wherever this scale is used, to get together and decide on one standard rule.” 








SCRIBER 
ADJUSTMENT 
SCREW 













PM 
SLOTTED : 
END ” y in In =A 
SCRIBER IRCULAR 1 il S| 
MOVABLE FACE - oo 
HEAD PLATE 


Fics. 440 to 442.—Simple one point marking gauge fitted with circular face plate for marking 
on convex and concave surfaces. For straight marking the plate may be removed so in 
setting, measurements may be taken from the head direct. 


Marking Gauges.—Tools of this class are used to mark a 
piece of wood that is to be sawed or otherwise tooled. There 


are several types of marking gauge, as 
1. Single bar. 2. Doublebar. 3. Single bar with slide. 


Single Bar Gauge.—This is for making a single mark as for sawing. It 
consists of a bar having a scriber at one end and provided with a scale 
graduated in inches and sixteenths. The bar passes through a movable head 
that may be clamped at any distance from scriber point as in fig. 440. 


: : 
NOTE.—Wantage Rod. Made of maple or boxwood 8 to 12 lines. In using, the rod 
is slowly inserted into a barrel until the brass angle rests under the staves at the bung hole. If, 
for instance, the rod be wet as far as 10, it shows a shortage of 10 gallons. 
j i i d import 
NOTE.—Freight rule designed especially for measuring packages for export an 
shipments. It has a brass right angle hook on the end. First end is graduated on side and edge 
in inches and quarters. Sizes: 5 or 6 A a Sande 6 ks 
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Double Bar Gauge.—In this type, designed especially for mortise 
marking, there are two independent bars working in the same head. One 
pin is affixed to each bar. After setting the bars for the proper marking of 
the mortise, one side is marked with one bar and the gauge then turned over 
for marking the other side. The construction is shown in fig. 446. 







SCRIBED 
LINE 


\ 














Fic.443,—Method of using a marking gauge. In setting the gauge, use a rule unless it be certain 
that the scribing point is located accurately with the graduations upon the bar. The gauge 
should be grasped as shown, the face of the head being pressed against the edge of the board, 
care being taken to keep it true with the edge so that the bar will be at right angles with the 
edge and the line scribed at the correct distance from the edge. The line is scribed usually 
by pushing the gauge though it may be pulled toward the worker as shown. Always work 
from the face side of the piece. ‘ 





Fics. 444 and 445.—Methods of using marking gauge when the scriber is too long. If the point 
enter the wood too deeply when the tool is used as in fig. 443, the depth of cut may be 
regulated by slightly turning the bar so that it rests on one edge instead of its side. Turn 
the bar in the direction in which the tool is moved in making the cut as shown in the figures. 
It is better, however, to adjust the scriber, than turn the bar, and in selecting a gauge get 
one with a slotted end and adjustment screw as shown in fig. 446, rather than a cheap tool. 
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Slide Gauge.—An objection to the double bar gauge is that two opera- 
tions are required which can be performed with a slide gauge in one opera- 
tion. As shown in fig. 447, the under side of the bar is provided with a 
flush slide having a scriber B, at the end of the slide and there is another 
scriber A, at the end of the bar. These two scribers when set to the required 
distances from the head mark both sides of the tenon or mortise to the size 
required by one stroke. On the upper side there is one scriber C, for single 
marking. 

Butt Gauges.—In hanging doors, there are three measurements to be 
marked: 


DOUBLE 


nga 





SCRIBER 


Fic. 446.—Double bar gauge for marking two parallel lines at any given distance apart and 
at a given distance from the edge of aboard. Each bar has a set screw for clamping it in any 
desired position. This type of gauge is useful in making frames for panels and other work 
of this character. 


























Fic. 447.—Slide gauge. In construction, the bar has a scriber C, on the upper side for 
single marking, and a scriber A, on the lower side, which with the scriber B, on the slide 
which works flush in the bar as shown, is used for double marking. A set screw in the head 
retains the bar in position. The distance between the scriber points A and B, is regulated 
by the slide screw at the end of the bar. The slide gauge is a more useful tool than either the 
single or double bar gauge. 
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1. The location of butt on the casing. 

2. The location of butt on the door. 

3. ‘The thickness of butt on the casing. 

A butt gauge is a type gauge having three cutters, purposely arranged 
so that no change of setting is necessary when hanging several doors. In 
reality these tools comprise rabbet gauges, marking gauges and mortise 
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Fic. 448.—Method of using the slide gauge in marking a mortise—note the two lines M,S or 
marks for the sides of the mortise being scribed in one operation. 


gauges of a scope sufficient for all door trim, including lock plates, strike 


plates, etc. 

In the illustrations, figs. 449 to 452 for rabbeted jambs, cutter A, marks 
from the jamb in the rabbet; cutter B, from the edge of the door engaged in 
closing; cutter C, the thickness of the butt. Cutters A and B, are mounted 
on the same bar and set by one adjustment with proper allowance for 


clearance. 
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When casings have a nailed on strike instead of being rabbeted, a marking 
gauge which will work on a ledge as narrow as }% inch is required; in this case 
the same distance is marked from the edge of the casing and from the edge 
of the door not engaged when closing. Gauges 94 and 93 can be used on 
such work, cutter ‘“‘B” marking for the butt and cutter “‘C”’ for its thickness. 
Gauges 94 and 95 are made so that they can be used as inside or outside 
squares for squaring the edge of the butt on either door or jamb. 









STANLEY 





Fic. 449.—Stanley butt gauge for rabbeted jambs. It can also be used as a marking and mor- 
tise gauge, and as inside or outside square for squaring the edge of the butt on either door or 
jamb. Graduated in 16ths for two inches. 


Fic. 450.—Stanley butt gauge for rabbeted jambs or nailed strikes. For rabbeted jamb, 
cutter A, marks from the jamb in the rabbet; cutter B, from the edge of the door engaged 
in closing; cutter C, the thickness of the butt. 


=-2G2 STANLEY 


Fic. 451.—Stanley butt gauge for rabetted jambs. It can also be used as a marking and mortise 
~ gauge. The dotted lines show gauge when set to be used as a mortise gauge. Graduated 
in 16ths for three inches. 


Fic. 452.—Stanley butt gauge for 
rabbeted jambs or nailed strikes. 
For nailed on strikes cutter B, 
when reversed, marks for the 
butt on both door and jamb; 
cutter C, the thickness of the 
butt. 
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TT ONOBSA STANLEY: 


Fics. 453 to 456.—A, panel gauge. This type of gauge is mainly used for marking door panels 
and such wide work where an extra long bar is needed. Thescriber is adjustable. B, handle 
slitting gauge. In construction, a roller bearing and large handle is provided. The cutter 
is adjustable and the head is held in position by a set screw. The bar is graduated in 8ths 
of inches for 12 inches. C, clap board siding marker tool can be used with one hand, while 
the other is employed in holding aclap board in position. The marking blade iseasily adjusted 
to any thickness of clap board or siding. The sharp edges of the teeth are just parallel with 
the legs when in position to mark. By moving the tool half an inch, it will mark a full line 
across the clap board, exactly over and conforming to the edge of the corner board. D, 
clap board siding gauge. It is so constructed that two thin steel blades, which form a part of 
the base of the tool, will slide under the last clap board already laid. In operation, when 
the bottom of the gauge is held firmly to the lower edge of the clap board, press the handle 
over sidewise, and this will force another thin blade down into the next lower clap board render- 
ing the tool immovable. The clap board can be held any width to the weather, by the grad- 


uated scale on the tool. After the tool is released, the mark left is so slight that painting alone 
will fill it. 


a a 


CHAPTER 10 


Holding Tools 


An essential part of the shop equipment necessary for good 
carpentry, is the proper assortment of holding tools, for, as must 
be evident there are many tooling operations which require 
that the work be held rigid, even when considerable force is 
applied as in planing and chiseling. 

The work bench considered broadly with its attachments may 
be called the main holding tool, and unless this important 
part of the equipment be constructed amply substantial and 
rigid it will be difficult to do good work. 


The work bench and its attachments have already been described and 
in installing a bench it should be properly anchored or fastened to the wall 
of the building so as to be as near rigid as though it were a part of the 
building. 

Holding tools may be classed as: 
1. Supporting. 
2. Retaining. 


In marking or sawing, usually it is only necessary to support 
the work by placing it on the bench or on horses, but in planing, 
chiseling and some nailing operations, the work must not only 
be supported but held rigidly in position. 


‘‘Horses” or Trestles.—These are used in various ways 
simply to support the work, when it is of such large dimensions 
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that the bench cannot conveniently be used, and especially for 
marking and sawing planks. No shop equipment is complete 


without a pair of herses. 








LEG OF HORSE 
TO FIND LENGTH OF LEG 
AB Vact+cpt =V42+72 = 94 


LENGTH oF LEG =Va5?+ Bp? 
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Fics. 459 and 460.—Method of finding length of horse leg, and angle ¢ or inclination of side of 
mortise for leg. To find ¢ by calculation, a table of natural trigonometrical functions is neces- 
sary. This table is found in any book on mathematics covering trigonometry, an elementary 
knowledge of which is of much value to the carpenter especially to fully understand the so 
called “‘steel square.” The ordinary carpenter’s method of setting bevel to 934° is shown 
in fig. 461. In fig. 462, AE of angle ¢ is the projection of the horse leg AD, on the verticai 


plane. 
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A horse, as usually made, consists of a 3 or 4 ft. length of 
2 X 4or 2 X 6 stock for the cross beam, and having a pair 
of 1 x 3or1l4 X 4 legs at each end, depending upon the weight 
of the work. 


The height of the horse is usually two feet. The general construction of 


WAENSSBSSSTS TF 





Fic. 461.—Method of setting bevel by aid of square and straight edge. Simply place straight 
edge on square so that one side of the right triangle thus formed will be 24 ins. (height of 
horse) and the other side 4 ins. (distance of edge of leg from end of beam of horse). Place 
blade of bevel against straight edge and stock against side of square and clamps to this 
angle which gives the proper slope (outward lengthwise) for side of mortise. 

Fic. 462.—Bevel set to required angle and in position on beam for scribing line of side of 
mortise. 

Fic. 463.—Scribing lines for top of mortises of horse legs with slide gauge—note the two lines 
M, S, being scribed in one operation. 


horses is shown in figs. 457 and 458, and the method of using, as in sawing 
a plank, in figs. 501 and 502. Note that the legs are inclined outward both 
lengthwise and crosswise, and a problem arises to determine the length of 
the legs having this double inclination for a given height of horse; the 
solution is shown in figs. 459 and 460, and the method of obtaining the an- 
gular setting for the bevel to scribe mortise in fig. 461. 


Clamps.—Frequently it is necessary to tightly press pieces 
of wood together that may have been mortised and tenoned, 
grooved and tongued, or simply glued. The bench vise is not 


| 
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always a convenient tool for this purpose, or its use may be 
SWIVEL HEAD ‘ 






SLIDING 
# SAW 


Ww HEAD: 


Fic. 464.—Single screw malleable iron jaw clamp with swivel head on screw. Ordinary range 
of sizes have openings from 2 to 10 ins. 

Fic. 465.—Wood beam door clamp. By purchasing the iron fixtures for this clamp the car- 
penter can make the arm any length desired, most convenient for his work. It is not only 


a door clamp but may be used for holding any piece of glued work that will fit between its 
jaws. 







OUTSIDE 
SCREW 


MIDDLE 
SCREW \ 





JAWS PARALLEL 


We JAWS NOT 
WITH SIDES X LR PARALLEL 
FSS (WITH SIDES 


Fics. 466 and 467.—All wood clamps or hand screws showing right and wrong way to use 
them. Jn using, first set jaws to nearly the size of the material to be clamped. In placing 
the hand screws upon the work, the outside screw should be turned back so that it will not 
prevent the jaws being slightly closer at the outside screw than at the points. This will 
allow the strain which is applied in setting up the outside screw to bring the jaws parallel, 
which ts the only position in which they should be when clamping the work. Since the screws 
are made of wood instead of iron use some judgment and not apply too much pressure. 
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required for other work. In such cases clamps are used and 
there is quite a variety, to meet the needs of the various kinds 
of work to be clamped. 

Clamps may be classed as: 

1. Single screw jaw. 

2. Double screw. 

3. Beam. 





Fics. 468 to 471.—Taylor steel beam heavy door clamp. This is an extra powerful clamp 
designed for the heaviest class of hard wood work. The supports shown (figs. 469 and 470) 
are for fastening the clamp to a trestle or “‘horse.”” Capacity: 40,000 Ibs. safe clamping strain. 


4. Mitre. 

5. Chain. 

The single screw type comprises the iron jaw clamps of small 
and moderate opening as shown in fig. 464. A form of double 
screw clamps sometimes called “hand screws’’ is shown in 466. 
It is all wood and if properly used will be found satisfactory, 


NOTE.—Before using new hand screws, the screws should be treated with bees wax and 
beef tallow to make them work easy. The screws should be heated and the lubricant applied 


hot. 
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Vises.—The essential features of a vise are rigidity, weight, 


strength, and accurately fitting and smoothly working parts. 
The vises here considered are iron vises. 


Rigidity and weight are required to make effective the effort expended 
on the work held in the vise. The “‘anvil quality,’ or inertia sufficient to 





f?1Gs. 477 and 478.—Taylor chain or columnclamp. The % in. steel screw is threaded right 
and left doubling the speed of opening and closing. The cylindrical bearing surface of 
blocks and heads permit the heads to adjust themselves to the inclination of the sides of the 
column as shown. 


effectively hold a piece of work solidly against a blow, is a most important 
qualification in a vise, and a suitable mass of iron is just as necessary to 
supply this inertia as to supply strength against rupture. It is, of course, 
essential that a vise be strong enough to withstand any strain that may be 
legitimately put upon it. 
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Fic. 479.—Prentiss “Bull dog’’ coach makers solid jaw, parallel, stationary bottom vise. 
Very high jaws and long arm. The deep throat and wide opening ‘allow operator the maxi- 
mum amount of room for holding work. 


Fics. 480 and 481.—Prentiss quick-acting vise. Can be opened or closed full length with a 
single movement, and nut will engage screw at any point. Can also be operated from any 
position as an ordinary screw vise. A, half of nut in place, disengaged from screw; B, oper- 
ating bar carrying two inclines or ledges (all in one piece) by which the nut is both opened 
and closed and locked by same movement. C, groove in which incline travels, thereby 
forcing one-half nut up and the other down simultaneously, on moving the bar to front or 
rear one-half inch. Grooves shown plainly in fig. 481. D, ratchet catch on operating bar, 
which, when engaged, holds nut open. . 
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Fics. 482 and 483.—Taylor mitre clamp. In construction, the jaws are planed true and 
fitted to hold the work exactly square when closed. The pins are only large enough to give 
a grip that prevents slipping. The eccentric is so designed that the first part of the motion 
brings the jaw quickly into engagement and the latter part closes more slowly giving great 
holding power. 





Fics. 484 and 485.—Athol (Starrett’s) vise with self-adjusting jaw and swivel bottom and adjust- 
able handle. 
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The types of vise usually fitted to the top of a work bench 
may be classed as: 


. Screw. 4. Self-adjusting jaw. 
2. Quick acting screw. 5. Swivel bottom. 


3. Parallel jaw. 
These various types are shown in the accompanying cuts. 


(p> 
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Fic. 486.—Reed stationary base steam fitters’ vise. Sizes: Width of jaws 4 to 6 ins.; jaws 
open 5 to 9% ins.; holds pipe 4 to 8 ins.— weight 52 to 155 lbs. 


NOTE.—Vise abuse. There is probably no tool in a shop subjected to more abuse than 
avise. A fruitful cause of breakage is the clamping near one end of a long piece of work which 
may thus have considerable overhang. Many times the operator, instead of hunting up a stick 
or other support to keep the free end from dropping, will attempt to hold it by excessive pressure 
between the vise jaws; and if in that condition the operation may involve any considerable 
hammering, the service exacted of that vise is most severe. One cause of a minor breakage is 
the clamping of a hard piece of metal so that the pressure is concentrated upon a small area 
near the margins or corners of the hardened jaw face; and if the jaw be hardened enough to 
resist battering or indentation, a piece is almost sure to be broken out, leaving an unsightly 
notch. A very common fault with vise users is the failure to keep the screw lubricated. The 
thread on many vise nuts has practically disappeared from this cause. The front jaw should be 
occasionally detached from the vise, turned over, and the screw lubricated its entire working 
length. When this is done at reasonable intervals, the screw and nut will wear indefinitely. 
The use of vises having smooth faces for their gripping jaws is not.nearly as extensive as it 
‘would be with a better comprehension of their capabilities. 
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CHAPTER 11 


Toothed Cutting Tools 


In almost any carpentry job, after the work has been laid 
out by aid of the guiding, marking and measuring tools, and 
supported or held in position by a holding tool, the first cutting 
operation will in most cases be performed by a toothed cutting 
fool. The most important of this class of tool is the saw. As 
sawing is hard work, the carpenter should not only know how 
to saw properly but how to keep the saw in prime condition. 
The importance of this is emphasized by the amount of space 
here given to the saw. 


Saws.—There are many different kinds of saws, but the 
types of interest to the carpenter may be classed 


1. With respect to the kind of cut, as: 


a. Cross cut 
b. Rip 
¢. Combined cross and rip (interrupted tooth) 


2. With respect to shape of blade, as: 


a. Straight back 
b. Skew back 
c. Thin back 
d. Narrowed 


3. With respect to reinforcement of back, as: 


a. Half back 
b. (Full) back 
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4. With respect to service, as: 


a. Cabinet f. Buck or wood (so-called) 
b. Joiner g. Compass 
c. Mitre h. Key hole 
d. Stair 7. Coping 
e. Floor j. Hack 
Etc. 






DOUBLE TAPER 


Fics. 487 to 489.—Thin back saw. The plan and section show the taper and the figures show 
the gauge of blade to be 19 at the teeth and shoulder, graduated to 22 at the toe, increasing 
the strength of the blade as it approaches the driving end and diminishing to the toe where 
the least strength is required. 


HEIGHT RAKE POINT LINE 





Fic. 490.—Section of saw blade illustrating the term, base line, point line, height and rake of 
teeth. The height of a tooth is fixed or determined by the number of points or teeth to one 
inch and the rake. The height is the distance between the base line and point line. The 
rake of the tooth which is its pitch, is the angle of the cutting edge of the tooth to the line 
of the points. 


Fic. 491.—Section of saw blade illustrating the term fleam. This is the beveled edge ot the 
tooth, which creates the knife or cutting edge. 


The common hand saw consists of a thin, flat blade of 
crucible steel having a row of teeth along one edge. A wooden 
handle is fastened to the large end by screws. A saw of this 
kind of small size is called a panel saw. 
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The size of a saw is the length of the blade in inches. Hand 
saws range in size from 14 to 30 inches, thus: 


Saw Sizes 





| Panel Hand 


Size Inches| 14 




















TEETH OLE KERF 
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Fics. 492 and 493.—Set of teeth, and kerf. The kerf is the channel cut by the saw to the 
width of its set. 





Fics. 494 and 495.—Teeth of cross cut and rip saws. Views looking down and toward toe 
over the cutting edges, enlarged about 7 times. 
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Saw Teeth.—The cutting edge of a hand saw is a series of 
little notches all of the same size. On a cross-cut saw each side 
of the tooth is filed to a cutting edge like a little knife. Onarip 
saw, each tooth is filed straight across to a sharp square edge 
like a little chisel. 








Fics. 496 and 497.—Enlarged views of rip teeth showing their form of straight front or face and 
cutting edge square across the top. In fig. 496, the teeth are seen looking down on the edge, 
bringing out strongly the appearance of a series of chisel edges and the manner of “‘set.’” 
The square top and straight front are distinguishing features of the rip tooth. 


Set.—The set of a saw is the distance the teeth set out beyond 
the surface of the blade. The teeth are set to prevent ithe saw 
binding and the teeth choking up with saw dust. In setting, 
the teeth are bent alternately, one to one side and the next to 
the other, as shown in fig. 496. 








Fics. 498 and 499.—Enlarged views of cross cut teeth showing their shape. In fig. 498 the teeth 


are seen looking on the cutting edge, which brings out in pron manne: “set” 
the points on ea¢h side. pert BERS At 
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Action of the Cross-Cut Saw.—While each cross cut tooth is 
a little two edged knife, it cuts very differently. 





In early times it was discovered that a knife blade must be free from 
nicks and notches to cut well. Then it could be pushed against a piece of 
wood and a shaving whittled off. At about the same time it was noticed 








Fic. 500.—Formation of kerf by cross cut saw as the saw severs the grain or fibre at right 
angles, rasping out the center by thrust, the saw progressively cutting deeper and deeper 
into the wood on both sides of the kerf. Accordingly a saw cuts wood by each of its many 
teeth making an incision one after the other in rapid succession. When sharp, the labor 
required is very little compared to that when dull. 


that if the nicked knife were drawn back and forth across the wood, it 
would tear the fibers apart, making saw dust. 


The set of cross-cut teeth makes them lie in two parallel 
rows. ; 
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A needle will slide between them from one end of the saw to the other. 
When the saw is moved back and forth, the points, especially their forward 
edges, sever the fibers in two places, leaving a little triangular elevation 
that is crumbled off by friction as the saw passes through. New fibers are 
then attacked and the saw drops deeper into the cut. 


Action of the Rip Saw.—The teeth of the rip saw are a series 
of little chisels set in two parallel rows that overlap each other. 


STARTING » 





THUMB GUIDE 


Fics. 501 and 502.—How to saw. Fig. 501 starting the saw; fig. 502 sawing. In starting, 
grasp wood with left hand and guide the saw with thumb. Have right shoulder directly in 
front of cut to facilitate sawing in a plane perpendicular to the surface of the wood. Start 
cut by drawing cut in direction of arrow to give initial groove to keep saw in place. In saw- 
ing, grasp saw lightly and do not press saw into the wood but simply move it back and forth 
using a long stroke. If the saw tend to run off the line, or cut may not be perpendicular to 
the work, slightly twist, or bend blade to one side. Occasionally test portion of blade with a 
try square. 


At each stroke the sharp edge chisels off a little from the end 
of the wood fibers. The teeth are made strong with an acute 
cutting angle, but the steel is softer than that of a chisel to 
enable the teeth to be filed and set readily. 


Angles of Saw Teeth.—The ‘‘face” of each cross-cut tooth 


| 
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is slightly steeper than the back, making an angle with the line 
of the teeth of about 66°. The compass teeth lean still further 
with an angle of 75°. The rip saw face is at right angles (90°) 
to the line of the teeth. Its cutting edge is at right angles to 
the side of the blade. The angle of each tooth covers 60°. 


Files and Rasps.—By definition a file is a steel instrument, 
having its surface covered with sharp edged furrows or teeth, 






CONDITION 
AFTER 
USING 





Fics. 503 to 505.— How not to saw, or method of sawing as indulged in by most amateurs and 
view of amateur's saws, showing result of using saw by jambing it into the wood as in fig. 504. 
The presence of nails, tacks, etc., as in fig. 503, across the path of the saw is of no conse- 
quence to such sawyers except that they retard the progress of the saw. 

used for abrading or smoothing other substances as metal 

and wood. 

A rasp is a very coarse file and differs from the ordinary file 
in that its teeth consists of projecting points instead of V-shaped 
projections extending across the face of the file. 

Files are used for many purposes by wood workers. Figs. 526 
to 535 show a variety of files. 
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Fic. 506.—Action of rip saw. The first tooth, when it is thrust against the wood at an angle 
of about 45° chisels of and crowds out the small particles of wood. This requires no side 
cutting because the saw is running lengthwise of the grain, for which reason it is readily split 
off on the sides and bottom. Thus evidently tooth M, will start the cut taking off a piece L, 
and S, following will take off a piece F, thus progressively cutting away the wood. 





Fics. 507 and 508.—Proportions for cross cut and rip teeth. Fig. 507 cross cut teeth, fig. 508 
rip teeth. The angles for the teeth remain the same as here shown for all sizes of teeth. 
It will be noted that the rip saw tooth is made with a straight front and the cross cut, with 
a slight pitch or rake. 
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Fics. 509 to 513.—Various saws I: Fig. 509, straight back rip; fig. 510, skew back rip; fig. 511, 
“narrowed” rip; fig. 512, hand; fig. 513, panel with adjustable handle. 


174 Toothed Cutting Tools 


Chee 





Fics. 514 to 521.—Various saws II: A, back; B, hack; C, flooring; D, compass; E, pattern 
makers’; F, keyhole pad and blade (form of keyhole saw); G, dovetail; H, joiner or bench. 
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Fig. 522, wood or “‘buck;” fig. 523, stair builders’; fig - 


Fics. 522 to 525.—Various saws III: 
524, coping; fig. 525, fret saw outfit. 
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The taper file is adapted for sharpening hand, pruning, and buck saws. 

The teeth of the mill file leave a smooth surface. They are particularly 
adapted to filing and sharpening mill saws, mowing and reaping machine 
cutters. 


Rasps are generally used for cutting away or smoothing wood or for 
finishing off the rough edge left in a circular hole cut with the key hole saw. 
The ordinary wood rasp is rougher or coarser than that used by cabinet 
makers. 
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Fics. 526 to 535.—Various files and rasps. 
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Wood files are usually tempered to stand lead or soft brass and should 
never be used on anything harder. 


In drawing a file back between the cuts, do not allow it to 
drag, as it is injured thereby about as much as when it is cutting. 
In using large rasps or files whether for wood or metal, the work 
should be held in the vise or otherwise firmly fixed, as it is 
desirable to use both hands when possible. The handle of the 
tool should be grasped by one hand whi!s the other is pressed, 
but not too heavily, on the end or near the end of the blade so 
as to lend weight to the tool and additional effect to its powers 
of abrasion. 


Sand Paper.—This consists of tough paper covered with finely 
crushed abrading material. 

Sand paper is manufactured in rolls of about 1,000 yards in 
length and widths of from 24 to 48 inches. It is cut in sheets 
9 X 11 inches and sold in reams of 480 sheets, or furnished in 
rolls of various widths such as 6, 8, 14, 24, 30, 36, 40, 42 and 
48 inches containing 50 yards. It is made on paper made es- 
pecially for the purpose from old manila rope which produces 
paper of the very greatest strength. 


The weights of paper used are 60 to 80 lbs. per ream—480 sheets 24 X 36 
inches for sheet paper and 130 lbs. for roll paper, which is used on drum and 
belt sanding machine. 

The cloth used is a special cotton cloth ordinarily in two weights: jeans 
314 to 4 yds. to the pound, 30 inches in width and drills 2% to 3 yds. to the 
pound, 30 inches in width. There is also used a combination of paper and 
cloth. 

The glue used in sand paper manufacturing is practically all hide glue 
of the best quality, as it is necessary to have the grains of sand not only 
firmly but rigidly anchored to the sheet. 

The ordinary sand paper of commerce is made with crushed quartz rock, 
which is hard and sharp. Sea sand is never used as the sharp edges have 
been worn dull. 
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For sanding machine use and particularly for hard woods, garnet rather 
than flint is used, as it is harder, and lasts longer. Most of the garnet which 
is brown to red in color depending on the size of grit, comes from the 
Adirondack Mountains in New York, where it occurs in pockets in the rock. 
The rock and garnet are crushed together to a small size and the garnet 
separated on ore separating tables. 

Practically all emery comes from Turkey in Asia or Greece. 


Within the last few years several abrasives have been produced in electric 
furnaces under great heat and have been largely used by sand paper manu- 
facturers on paper and cloth for the metal trades, for buffing leather, in 
sheets, rolls and special shapes for various buffing wheels. The two best 
known abrasives of this kind are first carbide of silicon, and second oxide 
ofaluminum. The first has been designated by various trade names, such 
as carborundum, crystolon, carbolon, durite, etc., and the second by 
such names as aloxite, alundum, metalite and durundum. The grits of 
these artificial abrasive products instead of being known by the usual sand 
paper designations for size of grit such as Nos. 3/0, 2/0, 0, 1/2, 1, 1%, 2, 
214, 3 and 31% (from fine to coarse) are known by the numbers 180, 150, 
120, 100, 90, 80, 70, etc., representing the number of meshes per inch of 
screens through which the grains will just pass. 
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CHAPTER 12 


Saw Filing 


The term ‘“‘sharpen’’ is here used in its broad sense to include 
all the operations necessary to put a used saw in first class con- 
dition, namely: 







































































Fics. 536 to 539.—Home made saw clamp. Dress two pieces of board about 3 ins. wide, 
having the faces that come together slightly rounded from end to end (convex), so that they 
will hold the saw firmly in the center. The upper outside edges should be beveled at about 
45° so that the file can approach the saw. A screw will hold the strips together at one end 
while the other end, which should be cut away for the handle so that all the teeth will be 


clamped, may be held in a vise. 


1. Regulating. 4. Filing. 
2. Jointing. 5. Side dressing. 


3. Setting. 


The first thing to do is to place the saw in a suitable clamp or saw vise. 
In the absence of a good saw vise, a home made clamp can be made as in 
figs. 536 to 539. 

In this clamp the saw should be held so tight that there shall be no 
vibration. The saw is then ready to be jointed. 
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Regulating.—If the teeth have become irregular and it has 
become necessary to joint considerable from the points, first 
regulate them by filing square across every tooth, filing back 
on the large ones, bringing them nearly to a point, making them. 
all the same size. 

If now the teeth be all of a size, the grooves at their base will 
be in a line parallel with that of their points the whole length of 
the saw. 


CLAMP CAM 





Fic. 542.—Disston saw clamp with folding legs having screws for fastening to bench. There 
being three points of pressure on the jaw, proper contact with the blade is obtained along 
the entire length without the use of rubber packing, which insures the holding of the saw- 
blade firmly and rigidly in position. 


In regulating it is well to look at their bases as well as at their 
points. The pitch of the tooth should also be watched while 
regulating. 


Jointing.—When a saw comes from the factory its teeth are 
all uniform in size, length, bevel, pitch and set and has the 
appearance as shown in fig. 543; after being sharpened a few 


q 
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times especially by an inexperienced person, its appearance is 
about as shown in fig. 544. Here it will be noted that the 
point of the teeth are not in a straight line, accordingly they 
must be filed to a straight line and this operation is called jointing. 


In jointing a saw, place the saw in the clamp with the butt or handle to 


the right. Lay a flat file lengthwise on the teeth, using the fingers as a 
gauge on one side. Then, beginning at the butt end, run the file lightly 


PROPER SHAPE POOR FILING 





Fics. 543 and S44 .—Appearance of teeth of new and old saws, showing distortion of teeth due 
to improper filing. 






































Fics. 545 and 546.—File holder for saw jointin: i 
; t ) fi g. Take a block of wood, say 4 in. 
pale pei md “A a beri and bore a hole lengthwise through it. the Yoke ep 
nalle n the face of a three cornered file (a wornout one is as good i 
the file into the hole, then from the bottom of the block cut a saw a paahend aed Ps nee 
Shee file at its center. This makes a good gauge for jointing. A flat file can of course be 
used in the block instead of the three cornered one. A round piece, as for instance a large 


chisel handle or a door stop, could be i i 
gee oe P used instead of the block and treated in the same 
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along the teeth. Don’t tip the file. Continue the operation until the teeth 
are evensor with a slight crown in the center, as preferred. If teeth be too 
stubby to set, give them shape with three cornered file. 


The file should be held at right angles to the sides of the saw squarely 
on the topof theteeth. This is difficult to do if the file be held in the hand. 


A good device for holding a three cornered file is shown in figs. 545 and 546 
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Fics. 547 and 548.—Appearance of teeth before and after jointing. In fig. 547 the dotted 
line show form to which teeth must be filed. 








Fic. 549 —Disston hand saw jointer. The operation of jointing should always be done before 
attempting to reset or sharnen a saw. 
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In jointing take off the smallest amount possible, making all teeth the 
same length as the shortest one. 


The line of the points of the teeth should be left in a slight curve from the 
heel to the toe, or be ‘‘crowned” as it is sometimes called. 


Setting.—After the teeth are made even by jointing they 
need to be set. This means that every tooth will be bent over a 
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Fics. 550 to 553.—Taintor saw set and parts. The set consists of, a frame to which are 
attached two movable handles, an anvil and a plunger. A spring opens the handles. Jn use, 
the upper handle moves first and clamps the saw against the side (lower part) of the anvil, 
thus preventing its slipping on a saw having even the finest teeth. The lower handle ther 
moves carrying the plunger, first adjusting it to the thickness of the saw. Additional pressure 
then tips the plunger and forces the teeth to conform to the face side of the anvil. The anvil 
as shown in figs. 550 and 551 is asteel block having ten sides and faces. The faces are of three 
different lengths and in setting, as the teeth of the saw come just to the top of the anvil, the 
bending will take place at a point equal to the length of the face from the points of the teeth. 
The faces are stamped F, M, and C, corresponding to fine, medium and coarse teeth. The 
reference numbers are to identify the faces, but have no reference to the number of teeth. 


NOTE.—The setting of a saw is more important than is generally considered or believed 
by reason of its simple appearance. As has already been hinted, saws set by one of the several 
patented positive saw sets will run more smoothly through the wood, saving strength and per- 
mitting closer work. The teeth should be bent with perfect uniformity and in a manner to 
squeeze the metal so that the teeth will be “‘set’’, that is, actually fixed in their new position. 
Those that ave only bent and not set will spring back unevenly. The first so-called saw sets 
only bent the teeth, but a blow or sudden shock by a hammer displaced the metal; therefore 
some of the older carpenters still believe the hammer set to be the best. A saw should be set 
as little as possible and yet haveit runclear. It isa common fault among workmen to set their 
saws too much. Some saws are set so wide that the chip (saw dust) gets between the end of 
the tooth and the wood which is being cut, causing the saw to bind. Medium-sized teeth should 
be set about one-half way down from the points to their base and coarse teeth about one-third 
of the way, but never as low as the roots. 


NOTE.—Many saw sets do not properly function, and should not be used. In some instances 
they cut a fine crease in the tooth where it is bent, so weakening it that it is liable to break off 
at the next setting or when filing. Then too, some first curl the point, if, by reason of its light- 
ness yielding first, and then straighten it as it closes, sometimes breaking it. Don’t use such 
a set. 
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The ridge on the setting stake is the point where the set 
takes on. Fit the tooth over the ridge for the desired amount of set and fasten the gauge, 
rest the hammer on the tooth to make sure it is in the exact position for the hammer to hit 
it full. Hold the tooth firmly to the stake and grasp the hammer handle far back, more than 
one blow on the same tooth may be given +f necessary. Wide end of the hammer is for 


eoarse teeth; narrow, for fine teeth. 


Fic. 555.—Bishop hammer blow set. 
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little to give sufficient clearance for the blade in the cut. This 
setting for a hand saw is about half its thickness. The setting 
can be done with a light hammer on the anvil or with a lever 
set. Itis better practice to use the hammer. Begin either from 





Fics. 556 to 558.—Bevel or eam. To obtain this, the file is supposed to be horizontal to the 
perpendicular of the side of saw, and on an angle of about 45° longitudinally with the length, 
measuring from file line toward heel. The figure shows a 5)4-point cross cut saw showing 
the same amount of fleam front and back. This saw is best suited for work in soft wood, and 
where rapid, rather than fine work is required. A, shows the position of the file, B, an exag- 
gerated view of shape of point, and C, an end view of point. 











Fic. 559.—Disston “double duty” combination rip and cross cut teeth. In this arrange- 
ment, alternate sections of five regular cross cutting teeth and tworipping teeth, separated by 
numerous deep gullets for full clearance, insures free running, easy, very rapid and clean 
cutting in heavy work, whether cross cut or ripping, and especially for sawing diagonally 
across the grain. Saws with these combination teeth are particularly adapted for general 
construction work of all kinds; studding up houses, shoring for sewers, making forms for 
concrete buildings, railroad work, millwright, farm use, etc. 
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Fics. 560 and 561.—Section of rip saw and peg tooth cross cut saw. A saw tooth has two func- 
tions—paring and scraping. A slitting or ripping saw for wood should have its cutting 
edge at about right angles to the fibre of the wood, serving it in one place, the throat of 
tooth wedging out the piece. In across cut wood saw, the cutting edge also strikes the fibre 
at right angles toits length, but severs it on each side from the main body before dislodging it. 
Fig. 560 is a four point rip saw with the rake allin front, where the cutting is done. This saw 
should be filed square across, filing one-half the teeth from each side after setting, which will 
give a slight bevel to the cutting edge of tooth, as it should be for soft wood; for medium hard 
woods a finer toothed saw with five points to the inch should be used and dressed in the same 
manner; for the very hardest and toughest cross grained woods a still finer toothed saw is 
required, with the teeth filed slightly beveling, as ripping cross grained stuff partakes a little 
of the nature of cross-cutting. In all cases where ripping is done, the thrust of the saw should 
be on an angle of about 45° to the material being cut; this makes a shearing cut, an advantage 
that can be quickly demonstrated with an ordinary pocket knife cutting any piece of wood. 
For ripping thoroughly dry lumber, it will be found advantageous to use an extra thin back 
saw which will run without set. In cross cutting the fibre of the wood is severed twice—on 
each side of the saw—the thrust dislodging and carrying the dust out. In the cross cut saw 
fig. 561, the rake is on the side. 


NOTE.—For the same reason that the rip saw has the rake on front of tooth, the cross 
cut has it on the side, as that is where the cutting duty is. The bevel or fleam to teeth in fig. 
541 is about 45°, while there is no pitch at all; the angle on each side being the same, forms 
the “‘peg tooth” which is best adapted to cutting soft, wet and fibrous woods. This style of 
tooth is principally used in buck saws. 

NOTE.—In all cases, the size and length of teeth depend largely upon the duty required; 
a long tooth has the demerit of being weak and liable to spring, but the merit of giving a greater 
clearance to the saw dust. The throat space in front of each tooth must be large enough to con- 
tain the dust of that tooth from one stroke; the greater the feed, the deeper the dust chamber 
required, or, more teeth. 

NOTE.—In sharpening, start from either point or butt of saw. When the saws are 
manufactured the sharpening is usually done by filing every other tooth from point to butt or 
handleend. The filer, standing at the point of saw holding the point of the file inclined toward 
the handle, works in that direction and against the front or cutting edge of the tooth set toward 
him. After filing every alternate tooth, maintaining a uniform angle and bevel, the saw is 
reversed in the clamp, the filer changing his position accordingly and proceeding to file the 
alternate teeth on this side, also beginning with the first tooth set toward him. By this method 
the operator is in better position to see if the fronts of the teeth are being brought up keen. 
It also does away with the “feather edge” thrown up on the cutting edge of tooth which is done 
by holding point of file toward point of saw, or in other words filing against the set of the back 
of the tooth. It is essential that the filer place the edge of the file well into the gullet, letting 
the sides find their own bearing against fronts and backs of teeth, the angle of the file being 
the same as that of the tooth. By doing this, the original shape of the tooth is maintained. 
If the blade be securely fastened in the clamp, with just sufficient of tooth edge extending so 
the file will clear the jaw, with a good file, firmly grasped and sufficient pressure apvlied, the 
sharpening should be easily done without the file chattering or screeching. 
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the butt or from the smaller end, as suits the workman. Strike 
every other tooth, then turn the saw over and strike the teeth 
that were missed. 


Do not attempt haste, as skill and long practice are required 
to do this well. 


Filing.—Place the saw in the clamp as for jointing but with 
the handle to the left. Begin to file at the butt end. For hand 
or back saws, place the three cornered file between two teeth, 
inclining it toward the smaller or tapered end of the saw, in 
this case to the right. File both teeth at once with one or more 
strokes of the file. Work down the whole saw. Then turn the 
saw around so that the butt is to the right. Incline the file 
toward the tapered end, in this case to the left. Work down the 
length of the saw. 


A rip saw should be filed straight across the front of the teeth 
with the file handle lowered from two to three inches, giving a 
bevel on the top of the teeth that lean away from the filer. 


Side Dressing.—Lay the saw on a board. Run the flat side 
of the file gently along the side of the teeth. Turn the saw over 
and do the same on the other side. No setting may be necessary 
for the next two or three filings. In that case, side dress with 
an oil stone to take off the wire edge and smooth the teeth. 
After doing this look down the teeth from butt to tapered end 
to see if both lines of teeth are up even. There should bea long 
groove down the center. 


NOTE.—After the saw is properly set and sharpened, lay it flat on a true board, rub over 
the points of the teeth on the side with a smooth or partly worn flat file, which will regulate 
the set and insure smooth cutting, making the filing last longer. After this operation, should 
the saw not run true, take another cut with the file over the side toward which it leads. <A fast 
cutting cross-cut saw should have deep teeth. 
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CHAPTER 13 


Circular Saws 


The author is indebted to the Simonds Saw Mfg. Co. of Fitchburg, Mass. 
for the instructive series of illustralions in this chapter showing the various 
operations in making a circular saw, and for considerable assistance in the 
preparation of the text. 


Formerly the major sawing operation, that of sawing logs 
into boards was performed by circular saws, but owing to 
improvements in band saws, the latter are now more extensively 
used for heavy work than the circular saw. The substitution of 





Fic. 562.—Making acireularsaw. 1. Toothing. This is done with a die in a press as shown. 
Each fall of the die stamps out a gulletvand forms a tooth. Circular saws have from 4 to 400 
teeth. The gullets are rounded out with an emery wheel, and the teeth shaped more evenly. 
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the band saw is due to the saving in lumber bécause of the 
lesser amount cut away. 

By definition a circular saw is @ steel disc provided with teeth 
and designed to revolve on a shaft at a high rate of speed. Because 
of the heavy duty it has to perform, it is in manufacture some- 
thing more than simply a hard steel disc. It must keep its 
position and work well when turning rapidly and making a 
heavy cut. 





Fic. 563.—Making a circular saw. 2. Knocking down. The teeth are knocked down or 
straightened on the anvil. 


Circular saws are made as thin as possible consistent with 
strength, so as to save lumber. Every 1% inch saved in the 
width of saw kerf saves 1,000 ft. of lumber in every 16M sawed. 
In extra thin saws a larger number of teeth are necessary than 
in thicker ones. Hard circular plates heat easier than soft 
ones and dry lumber causes greater heating than wet. 

The first operation in the manufacture of a circular saw is the drilling of 


the center hole. After this the following operations are performed: Tooth- 
ing, knocking down, hardening, tempering, smithing, stamping, grinding, 
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polishing, etching, filling, and finally, inspecting as shown in the accompany- 
ing cuts illustrating the methods employed by the Simonds Saw Mfg. Co. 


In the operation of hardening, the saw after being fully formed (as 
*xplained in figs. 562 and 563) is ready to be hardened and tempered. 


These operations are most important and mysterious. The soft steel is 
heated in a furnace until it becomes cherry red. It is then plunged suddenly 
into an oily hardening fluid. A wonderful internal change has taken place 
in the arrangements of the molecules, especially in the disposition of the 
carbon. The saw that could be bent and stamped so easily has now become 
very hard and brittle. It can be easily cracked and broken. 





Fic. 564.—Making a circular saw. 3. Tempering. After hardening the saw as described in 
the text and before it has time to cool, it is heated again to about half the former tempera- 
ture, this time under pressure. By this method much of the hardness is withdrawn and the 
saw comes to the right toughness and spring. The pressure keeps it very flat, otherwise the 
heat would greatly distort the plate. The inspector now tests the teeth by bending them 
back and forth as shown. If they show the right temper he passes the saw to the smith. 


In etching the manufacturer’s name, well inked labels are rubbed on the 
saw and the paper is washed away. When all the paper has been removed 
strong acid is applied with a brush. This eats its way into the parts left 
aincovered by the ink. When the ink is removed, the trade mark is so clear 
and deep that long usage will not wear it off. 


There is a multiplicity of types of circular saws to meet the 
varied requirements, but all saws may be divided into two 
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general groups, classified with respect to the kind of teeth, as 


1. Solid teeth. 
2. Inserted teeth. 


Solid Tooth Circular Saws.—The term solid tooth means 
that the teeth are a part of the circular plate, as distinguished 
from inserted teeth. Solid tooth saws are of course cheaper to 





Fic. 565.—Making a circular saw. 4. Smithing. This is the most skilled operation In saw 
making. The smith lays the black saw on the anvil and examines it carefully with a straight 
edge. Any little lumps and hollows must be hammered out. The first steps in tensioning are 
taken. By tension is meant the stretching of the steel. The saw must be looser in the center 
than attherim. This anticipates the cutting, when the rim will be stretched by the speed 
of revolution. The saw returns to the smith after each of the numerous operations, to be 
corrected, and to have the tension further improved. " 


manufacture than inserted tooth saws, but they require more 
frequent sharpening. 

The diameter of the saw must measure more than twice the 
diameter of the largest log to be sawed, otherwise one or more 
Saws will have to be hung above it. The pulley on the mandrel 
may be changed to increase or reduce the speed to correspond 
with the size of the saw and the power available to drive it. 
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Circular saws for cutting logs run from 42 inches to 78 inches. 

The gauge of saws for log sawing in saws 42 inches and over is 
generally 7 gauge at the center and 8 gauge at the rim. Saws 
should usually be one gauge thicker at the center than at the 
rim 


With respect to gauge, note the following: 


To save time, the feed and speed are increased and the saws must be 
heavier 6 and 7 gauge. 





Fic. 566.—Making a circular saw. 5. Stamping. The illustration shows the master smith 
making his close examination before stamping the saw with its final marking. 


To save lumber, use thinner saws, 9 or 10 gauge. 


It is a well-known fact that thin saws are far more sensitive 
than thick saws. In the usual gauges of large circular saws used 
in the ordinary way on the average feed and lumber, 3% of 
an inch, equally divided, is about as little set or clearance as can 
be successfully run, though in hard wood or frozen timber, less 
should be used. A thin saw requires just as much set on either 
side of the plate as a thicker saw; consequently, in proportion 
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to the thickness of the plate, the thin saw has the most strain 
to bear. 

In using thin saws it is important that the conditions be 
favorable for their use. The difference in thickness between 8 
and 10 gauge is 14 of an inch. The set for clearance of each 
being the same. !4 of an inch is all that can possibly be saved, 
in kerf. Between 8 gauge and 11 gauge, the difference is 1% of 
an inch full. Hence, the saving in the instances above is very 





Fic. 567.—Making a circular saw. 6. Grinding. In this operation the saw is ground until 
its beautiful steel color is brought out and the plate is reduced to the right gauge or thick- 
ness. The grindstones are of Ohio sandstone, some of the largest weighing eight tons. 


small; so small, in fact, that in nine cases out of ten it is offset 
by a reduction in capacity, or in the quality of lumber saved. 
As to saving in power, in many cases the difference is not in 
favor of the thinner saw, for, being lighter, it will deviate from 
a straight line much easier, unless fed very carefully. 
Before deciding what gauge to order consider well the follow- 
ing items: 
1. Class of logs to be cut. 
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2. Skill of the sawyer or filer. 
3. Condition and power of mill. 


If these conditions be favorable a thinner saw may be used 
than otherwise. 


Where boards are sawed exclusively and it is desired to save lumber, use 
a saw at least one gauge thicker at the eye than at the rim. This kind of 
saw is not advisable for heavy lumber, as the center must be cleaned because 
the thick, heavy timber will bear heavier against the body of the saw than 
boards or any kind of thin lumber, causing the saw to heat at the center, 
thus requiring more set to keep the center from heating. Therefore, it is 





2a) RS 


i 
' 
t 
; 
. 
t 
; 
' 
t 
é 


+ aE 





Fic. 568.—Making acircular saw. 7. Polishing. The saw is placed in a protected case and 
revolved at high speed. Against the moving plate are held the polishing agents, first a block 


of emery, then cork with emery powder, finally cotton waste and oil. The saw now has a 
beautiful mirror face. 


better under these circumstances to have a saw of equal gauge, than to be 


obliged to add more set to make up for the difference between the center 
and the rim. 


Number of Teeth.—The number of teeth is determined from 
the feed. Find out just what feed the saw is to run. If the 
feed be 4 inches to the revolution, have one tooth for every 
inch of the diameter of the saw. 
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Example. For 4 in. feed a 60 in, saw will have 60 teeth, 25 iat 7” 
teeth: a 6 in. feed, 80 teeth. Increase the number of teeth in a slightly less 





Fics. 569 and 570.—Making 
acircular saw. 8. Fitting. 
Saws which are to be set 
now have their teeth bent 
one to the right and one to 
the left, as in fig. 569. 
This is to give clearance 
Other saws are roll-swaged, 
that is, the teeth are flat- 
tened or spread for ciear- 

ance. The filing is done largely by machine and finished by hand, asin fig. 570. The tooth 

that leans away from the file receives the edge. Care is taken not to file the whole tooth, 
but only the part where the edge meets the wood. 








Circular Saws 197 





proportion up to any desired amount of feed, but not more than 100 teeth 
for the greatest feed. 


Speed of Saw.—The speed is stated either as the number of 
revolutions per minute (7.p.m.) or the number of feet traveled 
by the rim per minute (tangential speed). Light portable mills 
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Fic. 571.—Making acircularsaw. 9. Inspecting. After the saw is finished a thoroughexam- 
ination is made of every part by an inspector who compares the specifications with the original 


order. 


run 450 to 650 7.p.m. High speed steam feed mills run 600 to 
900, and small circular bench saws, hand feed, 2,000 to 2,500 
7T.p.m. 

; e rule applies particularly to pine or any kind of soft timber. For 


, where there is sufficient power to maintain a uniform speed, the 
mills where the power is limited it is not good policy to have 


NOTE.—The abc 
hard wood or frozen ti 
same rule may be used, but in 
more than one tooth every inch of the diameter of the saw, for the fewer teeth there are in the 
saw, the less power it takes to drive it Where the speed is less than 4 ins. the same rule 
can be applied by reducing the number of teeth in proportion to the reduction in feed. Inserted 
tooth saws would come under this classification. When spring set 1s used, a larger number 
of teeth is required than when saws are fitted full swage. The above rule applies only to the 
regular gauges used in log sawing, 6,7,8and9 gauge. Thin saws, especially small ones, require 
a large number of teeth to equalize the strain. For hard wood and frozen timber, do not 
increase the teeth but run at a higher speed. More teeth means finer dust which packs between 


the saw and the log. 
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For mill saws the tangential or rim speed is from 8,000 to 
12,000 feet per minute, the medium rim speed for average mill 
being 10,000 feet per minute. Be careful not to over speed. 
The speed must be known before a saw can be hammered to 
the right tension. 
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Fics. 572 and 573.—Left and right hand saws. Fig. 572 left hand saw; fig. 573 right hand 
saw. To determine whether a saw be right or left hand, take the sawyer’s position with the 
saw cutting toward you. If the log or carriage travel past the saw on your right hand side, 
it is a “right hand saw”; if on your left, it is a “left hand saw.” 


Revolution of Circular Saws 
For tangential or rim speed of 10,000 feet per minute). 


—— ew af. 
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Diameter Revolutions Diameter Revolutions 
Inches per Minute Inches per Minute 
8 4,600 40 980 
10 3,920 44 890 
12 3,260 . 48 815 
16 2,450 52 750 
20 1,960 56 700 
24 1,630 60 640 
28 | 1,400 64 600 
32. 1,225 68 560 
36 1,080 72 530 
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Forms of Teeth.—The hook or pitch of the teeth, depth, 
size and shape of the gullets, all play an important part in the 
success or failure of the saw. Too little hook will cause the 
teeth to tear and scrape instead of cutting. It will take much 
more power to force the saw through the log; the teeth get dull 
quickly; and the severe strain in the gullets stretches the rim 
so that the saw appears to lack tension. Too much hook 
weakens the tooth and makes it liable to break out or dodge. 
The correct hook cuts the kerf out in shavings, but is never so 
extreme as to rob the tooth of its body, particularly at the base. 























Fic. 574.—Proper form of tooth. Note the following points: The base is wide and strong, 
but well rounded off so as to leave a spacious gullet. The back is high enough to give body 
to the tooth, still leaving plenty of gullet room. The shape of the gullet is such as tochamber 
a good deal of sawdust and to discharge it freely; and being well rounded has no corners for 
sawdust to pack or tensile strains to localize. 


A good deal of hook may be carried, if the base of the tooth be 
rounded off into a good round gullet, giving plenty of space to 
carry off sawdust and at the same time leaving a strong base 
for the tooth. If the tooth has not the required strength at the 
base in proportion to its length, it will chatter or vibrate in the 
cut, crystalizing the steel, and will eventually cause the tooth 

_ to break out 

- Cracks from vibration can be recognized by a smooth, glassy 
appearance of the fracture near its starting point, which is 
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generally at the back of the tooth, curving forward. The rem- 
edy is to shorten or make stout the tooth, or correct the hook. 

Fig. 574 shows a good form of tooth and figs. 575 to 580, 
some improper forms. The importance of correctly shaped 
teeth and gullets cannot be too much emphasized. 



















































































Fics. 575 to 580.—Improper forms of tooth. Straight teeth cu i 
Sharp angles in the throat invite gullet cracks. rere! narrow a — = a 
and choke, putting a severe strain on the rim of the saw; this condition may break out tee 
teeth, and will pull out the tension and cause the saw to snake, even though the saw may bu 
properly tensioned to begin with. More tension would only add to the tensile strain on thi 
rim; the remedy is to correct the shape of the teeth and gullets. 4 
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Splitting Teeth.—The least hook that the teeth of a splitting saw 
should carry is tangent to a circle half the diameter of the saw; that is, the 
line of the face of the tooth should not pass inside a point one-half the 
distance from the center to the rim In most cases a little more hook than 
this is better, but it should never be less. Soft woods require more hook 
than hard woods. 


. Cut Off Teeth.—These may have “center pitch” or “V pitch.” “Center 
pitch” means that the line is drawn from the face of the tooth to the center 


STANDARD STYLES 
CIRCULAR SAW TEETH 





Fics. 581 to 599.—Simonds’ standard styles of circular saw teeth. 


of the circle. This causes the saw to take the feed more easily and conse- 
quently is largely used for saws fed above the center or by hand, such as 
cord wood and pulp wood saws. It should be used with caution on saws fed 
below the center on account of a tendency to snatch the work ahead. ““V 
pitch” means that the line is drawn from the point of the tooth to the center 
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of the circle. This is used for bench and slasher saws and cut off saws 
generally. 


Fitting.—The teeth of saws may be set in two ways, known as 


1. Swage set. 
2. Spring set. 


Swage Set.—To swage set a saw: 1, Make it round by hold- 
ing a piece of grind stone or soft emery against the rim as the 
saw revolves. 

2. File all the teeth to a keen point. 

3. Swage from under or top side according to the swage used, 
1% inch on each side of the tooth. 

4, Joint again and file square across or grind to a keen edge 
without changing the hook. 

5. Side file to bring all teeth to a uniform width. Sharpen 
saws from two to four times in a full day’s sawing. 


Spring Set.—For spring set, follow the same steps as above 
but instead of swaging, bend teeth alternately, first one to the 
right, then one to the left. File front of teeth square to the side 
of the saw, beveling each tooth slightly on the back. Cut off 
teeth are given more bevel at the points where the cutting takes 
place. All saws are left stiffer for spring set than for swaging. 


Swaging.—The term swaging means the operation of spread- 
ing the points of saw teeth with the aid of swaging dies or 
“swages.’’ Great care should be taken to see that the swaging 
dies are in the best condition possible. The teeth should also 
be kept in proper shape for swaging. In many instances not 
enough care is given to the shape of the teeth. It is a matter 
of great importance that the teeth be kept in proper shape to 
swage, as the swaging, fitting and shaping of teeth have much 
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to do with the successful use of a saw. If a saw have a large 
round gullet, with plenty cof hook in the teeth, nicely swaged 
and fitted, it will take far less power to drive it, make better and 
more lumber, and require a great deal less work to keep the 
plate in shape than when these conditions are not properly met. 


The teeth should be slim enough to swage out easily, giving a good swage 
at front of tooth, but not slim enough to turn over or bend back in the cut. 


Swages are now made that can be conveniently adjusted to the shape and 
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Fics. 600 to 605.—Different forms of teeth illustrating swaging. A, tooth in proper shape 
to swage; B, same tooth after swaging and before fitting; C, another tooth before swaging; 
D, same tooth after swaging. Evidently a great amount of force must have taken to spread 
this amount of hardened steel, and also considerable work to bring the tooth to a good working 
shape. A tooth in this shape makes trouble in swaging and is detrimental to the general 
working of the saw for the reason that the teeth will cut much harder and hence the plate is 
more apt to crack at the gullets from the severe strain on the edge; E, another tooth before 
swaging; F, same tooth after swaging. Here as in other cases the shape of the swage is gov- 
erned by the shape of the tooth before the operation. The tooth being too slim, the spreading 
was done at the extreme point and the corners are, therefore, needle pointed so that it will 
not stand in fast feed, or in fact in any kind of sawing. 


point of the tooth. After the first swaging, if care be used not to alter 
materially the shape of the tooth, there will be no further trouble, as the 
swage will then fit the tooth, bearing equally on the part of the tooth being 
swaged. After swaging, the tooth should be faced off on the front. 


Fitting Small Circular Rip Saws.—These saws should be 
kept perfectly round and true on the edge and the gullets round 
at the bottom, of equal depth and width. They should never 
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be filed to sharp corners at the bottom of the teeth for this will 
cause them to crack at this point. The best results can only 
be obtained by keeping the points of the teeth sharp and in 
proper shape to cut. They should be either set or swaged for 
clearance and this work should be carefully done. If swaged, 
the corners should be of uniform width and depth, and suffi- 
ciently stout so they will not crumble off in the cut. 

Saws are frequently complained of as being either too hard 
or too soft, when in reality the trouble is entirely due to the 
manner in which they are filed. For instance, if the teeth be 
lacking in hook and are extremely stout at the points, they will 
cut hard even when sharp. When they become slightly dull, 
which they will in a very short time, on account of the blunt 
shape of the points, they will not cut at all and are very liable 
to crack when in this condition. An emery wheel or round file 
is indispensable to the proper care of these saws, for it is impos- 
sible to maintain the desired shape with the use of a common flat 
file only. Machines are now made to keep these teeth in perfect 
shape. 

In order to maintain the original pitch and back line of the 
tooth, it is necessary that about the same amount of filing be 
done on the back as on the front of the tooth. For if there be 
more filing done on the face of the tooth than on the back,: the 
original shape is soon destroyed and it is almost impossible to 
restore it to the proper shape without re-toothing the saw. 

Sharp corners at the bottom of teeth will cause cracking at 
the rim. 


No matter whether rip saws be fitted with Swage or spring set, they 
should be filed straight across in front and back of the teeth. It is a mistake 
to think that rip saws will do better work if beveled than if dressed square 
across. A beveled tooth has a tendency to split the fiber instead of cutting 
it off squarely across. The bevel also produces a lateral motion which causes 
oo teeth to chatter and vibrate in the cut. Many saws are cracked from 

S cause. 
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Fitting Small Circular Cut Off Saws.—In fitting small circular 
cut off saws, as in the fitting of small rip saws, it is essential in 
all cases that they be kept perfectly round and true on the edge. 
The teeth should be of uniform width and shape and the gullets 
of equal depth and width. Every tooth should have the proper 
amount of bevel and this bevel should be alike on bothsides of 
the tooth when a “‘V”’ tooth is used. 

Instead of wasting time filing a long bevel as in fig. 607, dress 
out the gullets with an emery wheel or round file. The amount 
of set should be the least that will clear the plate sufficiently 
to prevent friction. The set should never extend too far into 
the body of the tooth, neither should the tooth be set too close 
to the point. 





Fics. 606 and 607.—Right and wrong way to bevel teeth of small cut off saws. Bevel only the 
point of the tooth as in fig. 606, and not the entire tooth as in fig. 607. 


Fic. 608.—Proper shape of teetl: and manner of filing cut off and mitre saws. This filing is 
done with a taper file, and the teeth are beveled alike on both sides. 


Fic. 609.—Form of fine cut off tooth for rapid sawing. 


Fine Tooth Cut Off Saws.—For smooth work these saws 
require no pitch or hook to the teeth. If rapid work be desired, 
a pitch to the center tooth as in fig. 609, will give speed, but 
the work will not be quite so smoothly done. 


Fitting Large Circular Saws.—The points of teeth in large 
circular rip saws, as well as in small saws, are the only portion of 
the saw which should come in contact with the timber. They 
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must be kept sharp by the use of a file or emery wheel, and set 
by springing or spread by swaging. They should be swaged and 
side dressed so the extreme point of the tooth should be widest 
and diminish back from the point. 

A saw fitted full swage will stand up better in fast feed than 
if fitted spring set, but as there is more friction on the edge on 
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Fic. 610.—Simonds inserted tooth of cut-off saw. In sharpening, the angie of the top of 
the tooth should be kept the same as when new. The bevel on top of the tooth should not 
be less than 25 degrees. The bevel on the front of the tooth must not be more than 10 
degrees, a trifle less will work to advantage when cutting hard wood. The hook, or the angle 
which teeth are pitched back of a straight line to the center, will work well in most kinds of 
timber and should not be changed except when the material to be cut is fed through under 
the saw, as is the case with some slasher, trimmer and circular gang saw rigs. The hook 
can be taken out and any degree of p’tch in front of the center given by simply filing the 
point of the tooth to the desired angle. It is not necessary to file a long pitch line—1/,. to 
4% inch is enough. This does not reduce the cutting wear of the tooth 
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account of the points of the teeth being wider, it takes more 
power to drive the saw. However, for log sawing this style is 
most reliable. As the swage wears faster on the log side, and 
thus makes an unequal strain on the saw, it is a mistake to try 
to run a saw without swaging nearly every time it is filed. 
Where the timber is clean and free from grit, a saw may some- 
times be run two or three times after being swaged before 
needing to be swaged again, and if carefully filed, will do very 
good work. 


Points on Cut Off Saws.—The fitting of cut off saws differs 





tooth properly filed as in fig. 612 is used for comparatively light but rapid work in soft, 
fibrous timber where fairly smooth work is desired. 


from that of rip saws only in the shape of the teeth and the 
manner of filing them. Large cut off saws for cutting off large 
logs where power feed is used and rapid work is required, should 
have the pitch line from 4 to 8 inches in front of the center of 
the saw for soft wood. For hard wood a trifle more hook is 
preferable. In. heavy sawing where a very smooth cut is re- 
quired, as in cutting off logs for pulp, there is more bevel 
required than for ordinary work, and the bevel should be about 
equally divided between the back and front of the tooth. It is 
a mistake to try to run a large cut off saw for heavy work, where 
a large amount of bevel is required, with all the bevel on the 
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front of the teeth. A very great bevel on the face of the tooth 
creates a severe lateral strain. The teeth are thus spread apart 
as it were, and forced out of line into the sides of the cut. 


With extremely stout teeth, the strain is transmitted to the bottom of 
the gullets, usually resulting in cracks at the rim. Remedy, gum out teeth 
deeper. When a crack starts, drill a hole at the bottom of crack to prevent 
it extending further into the plate. Bevel only the point of the tooth for 
ordinary work, but in special cases, as cutting up cedar logs into shingle 
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Fics. 615 and 616.—Pitch to the center tooth filed for smooth cut (fig, 6 i 
Sereda Bich (fig. 615), and filed for cutting 


aang larger and wider bevel is necessary. For heavy work, where a 
smooth cut is not necessary, a cut off saw should be filed wit i 
the tooth slightly beveled. TERA AS FE ae 


Sawing Frozen Timber.—Frost affects steel and a saw should 
never be used until the frost has been taken out of the plate. 
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This can be done by prying over the end of the Carriage with a 
piece of board, holding the end firmly against the saw and mov- 
ing it along the saw. The friction will, in a few minutes, warm 
the saw and take out the frost. This will guard against the 
saw’s cracking or breaking from the frost being in the plate. 
In frozen timber, run the saw as close as possible; that is, run 
as narrow a set or swage as will clear the plate and prevent 
heating. As frozen timber cuts much cleaner, less set is 
required. Do not have the set or swage extend as far into the 
body of the tooth as in summer sawing; the point being nar- 
rower requires less depth to support the corner. Keep good 
sharp corners; file the teeth perfectly square across, and line 














Fic. 617.—Form of teeth recommended by Simonds Mfg. Co. for winter sawing. It is claimed 
that with teeth kept in this form there will be no trouble from cracking or breaking. 
the saw straight with the carriage, and frozen timber can be 

sawed as easily as any kind. 


Gumming Saws.—When gumming with an emery wheel, 
the operation should be performed by going around the saw 
several times. Doing too much work at one time will heat the 
saw at the gullet and stretch the rim so that after a few opera- 
tions the saw will need hammering to restore it to the original 
tension. There is no excuse for crowding the emery wheel so as 
to heat the saw to a blue, as this is sure to injure the saw where 

- emery wheel comes in contact with it, often glazing it so 
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hard that a file will make no impression whatever upon it. 
From these hard spots on the outer surface, small cracks begin, 
invisible at first to the eye, but gradually enlarging until they 
become dangerous fractures. Care should be taken to choose 
the type of emery wheel adapted to the work. Hacking the 
wheel with a file or cold chisel will make it cut faster and prevent 
it glazing, so that it is not so liable to heat the saw. 


Hammering and Tension.—All saws, if properly made, are 





Fic. 618.—Style of tooth used for cord wood saws, or any kind of work where hand feed is 
used. If the teeth be kept to the form here shown, the saw will give better satisfaction and 
be far less liable to crack at the rim. 


“open” toward the center, this amount being more or less in 
proportion to the speed the saw is to run. 

The object is to keep the edge strained on a straight line, to 
prevent it rattling in the guides, and cutting a zig-zag kerf 
through the timber. What applies to one saw in hammering, 
applies to all. The circular saw, however, is the most difficult 
to treat, and even after the most careful instructions are given, 
it requires practical experience and the most careful observation 
on the part of those having them in charge to hammer them 
successfully. 
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f Very high speed and thin saws require that the saw be opened out until 
it takes a strong push or pull to throw the center either way when the saw is 
standing upon the floor. When the saw is in proper tension and is shaken or 
pulled through, the body only of the saw should vibrate, while the rim should 
be nearly or quite steady. 


Gumming a circular saw, or the alternate heating and cooling of the rim 





Fic. 619 and 620.—Hammering circular saws 7. Surface test, to determine amount saw drops 


away from straight edge. Fig. 619, rim test; fig. 620, center test. 


will permanently expand a saw at the rim, and in consequence it will become 
too stiff in the center or body of the saw and run “‘snaky,”’ a few strokes of a 
round-faced hammer on both sides of the saw at the proper place will 
restore the tension. The portion of the saw to be hammered is indicated by 
the dotted lines in fig. 621. 

The same treatment is required if the saw be put up for too low speed. 
The rule is that it must be more open or limber in the body of the saw for 
fast speed than for slow speed; for hard than for soft wood. 
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ric. 621.—Method of hammering a circular saw 





Fic. 622.—Method of testing saw with straight edge in adjusting the tension. 
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When the saw is standing on the floor and shaken with th 
star e hand and the 
center and rim both vibrate, the saw requires mcre hammering on the line 
nearest the rim (fig. 621). When opening out the body of the saw, do not 
hammer within 6 inches to 10 inches of the center. 


Observe the motion of the saw when on the mandrel and running up to 
speed; if it run wavy on the rim, it needs opening out in the body of the saw 
on the dotted lines (fig. 621). If it run steady and true out of the log, it 





Cut No.2 
F’c. 623.—Hammering 2. Condition of saw that has lost its tension, and needs hammering 
Before beginning: to hammer examine the saw carefully all around, holding the saw and 
straight edge as in fig. 619. 





Fic. 624 and 625.—Hammering 3. If in the process of regulating the tension, the saw be a trifle 
dishing, lay it on the anvil with the full side up, and hammer lightly over body of saw as ip 
fig. 624, untilit is perfectly flat on the logside. If any part be found to drop away more than 
the rest of the saw, mark this part as in fig. 625 and do not hammer as much, if any, at that 
place until the rest of the saw has been gone over with the round face hammer. Examine 
the saw again carefully as before, and, if any place be found that does not drop the required 
amount, mark around it, or any other place that might be found lacking in the proper amount 
of tension. When all such places are located and marked, go over the saw hammering lightly 
on each place. Then turn the saw over and do likewise on the opposite side of each place. 
In every case hammer each side of the plate the same amount, to avoid dishing the saw. 
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is the fault of the hanging, lining, fitting or management if it do not run 
steady and true in the log. The dotted lines in the figure indicate where 
the face of the saw must be hammered on both sides with the round face 
hammer to open the body of the saw for high speed, or when it runs wavy 
on the rim in full motion. 

In examining a saw with straight edge to adjust the tension, place saw 
on anvil as shown in fig. 622, with rim back of anvil supported on a narrow 
bench extending from the anvil to the wall, and the opposite point raised 





Fic. 626.—Hammering 4. After going over one side as in fig. 624, mark off the other side and 
repeat the operation with as near as possible the same number and weight of blows as struck 
on the first side, and as nearly directly over them as possible. Now stand the saw on the 
floor, hold it up straight, and test it with the long straight edge, as shown by (fig. 623), and 
if the hammering has been equally done on both sides, the saw should be very nearly true 
If, however, it show full on one side, and dishing on the other, mark these places that are 
full. Place the saw on the anvil with the round or full side up, hammer lightly on the full 
places, test again with the long straight edge, and if it appear true, put it on the anvil and 
test it for tension, as before explained, to see if it has the proper tension. If not repeat the 
operation with the round face hammer until the proper tension is obtained. : 


with the hand, the straight edge extending from the center toward the rim 
of the saw. 


If the saw be properly opened in the body the portions indicated by th 
dotted lines in fig. 621 will drop away from the straight edge (fig. 622) 
equally all around the saw. To equalize the tension, the parts which drop 
least require hammering until the tension is equalized and all parts indicated 


Circular Saws 215 








Fics. 627 and 628.—Hammering 5. After again testing with the long straight edge as in fig. 
623, put the saw on the try mandrel and test with short straight edge for running true. Mark 
the places as they run off or on, as here shown while turning the saw slowly around, and, where 
the saw runs off, lumps will be found most likely, asat 1, 1, 1, or what is termed “‘twist lumps”’ 
as at 2, 2, 2, of (fig. 628) or both may occur. These lumps must be taken out with a cross 
face hammer, the blows being struck so that they will be in line with the lump; that is, the 
mark or impression the hammer leaves, should run in the same direction that the lump runs 
as shown by the straight edge. A twist cannot be taken out with a round face hammer, 
neither is a round face hammer liable to twist a saw. On the other hand, by using a cross 
face hammer, twist lumps can be very easily removed, if the blows be struck in line with the 
lump, as above stated. Thesaw may also be thrown out of true by lumps running toward the 
center, as No. 3 (fig. 628). In this case the saw will be on or off at points about opposite each 
other. This class of twists or lumps is usually located and removed in the process of flatten- 
ing the saw, and it is seldom necessary to run the saw on the try mandrel to find them. Itis 
the small twists, as at 1, 1, 1, that are hard to locate, and sometimes cannot be located 
without running the saw on the try mandrel. Where you have nothing of the kind, asaw can 
be tested on the mandrel of the mill. In removing these twist lumps, the hammering must 
be done carefully. If the hammer be of the proper weight, and the face properly ground, 
the saw can be made to run true without altering the tension to any great extent. 


NOTE.—Testing on the mandrel should be done with the full side of the saw toward 
the pointer, and knocking down the lumps from that side will make the saw flat. Now, put 
saw on the arbor, and if for a high speed, it should sway gently from side to side in getting up 
to full speed, and will then run steadily and do its work properly. But if it act as heretofore 
stated (that is, snaky and rattles in the guides), it needs to be more open toward the center. 
Anexperienced man, however, willstand the saw on the floor, taking hold at the top edge, giving 
it a sudden shake, and if the center vibrate and the rim stand stiff, he knows it to be open toward 
the center. He will also test it by leaning the saw over, to see if it fall away from the straight 
edge sufficiently. 
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by the dotted lines drop equally all around the saw. The center line should 
drop a trifle more than the others. 




















































































































































































































































































































































































































































































































































































































































































































Fics. 629 and 630.—Testing saw with straight edge for lumps or ridges upon or near the rim. 
If the anvil be used, allowance must be made for change in tension produced by the blow of 
the hammer, asevery blow upon the anvil stretches and opens the saw at the point hammered. 
If the end of a wooden block be used in taking out lumps, the tension willnot be affected. The 
tension must be adjusted by hammering on theanvil. Lumpsusually runinrmdgesand should 
be hammered out with a crosspene hammer, the pene following the ridge in the direction 
which it runs as discovered with the straight edge. Round lumps may be hammered down 
with the round face hammer, or with the cross pene hammer by changing the hammer over 
‘etween each blow so that the strokes cross each other. The strokes should be directly on 
the lump or ridge. The adjustment of tension is preferably done with a hammer having a 
slightly oval and perfectly round face. Figs. 629 and 630 illustrate the examination of the saw 
for lumps and ridges when standing on the floor. Move the level across the saw trom ato b 
(fig. 629) all over the surface on both sides of the saw, rolling the saw on the floor while 
making the examiiation, and mark the points which touch the straight edge, the lumps X 
and the ridges——-. Test the saw with the straight edge between the center and edge from 
c to d (fig. 630) all around the saw, marking the lumps and ridges as before. Hammer 
slightly on the points marked. After leveling, examine the tension; if it remain as before, 
the saw is ready to go on to the mandrel, for test, but if not, adjust the tension again with 
the round face hammer; then level it again, and, if necessary, adjust again for tension, and 
so on until the saw is perfect. If the saw have an even tension, put it on the mandrel and 
runitup tospeed. If it run steady and true, it is ready for fitting, and, when properly hung 
and fitted, it will stand up to its work. When beginning to hammer, see that the face of 
the hammer is round so that the blow will be round, and do not strike too heavy, for it is 
better to go over the saw several times, than to hammer too much at one time, and put the 
saw in worse shape than it was before. 


> 
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Hammering to take out lumps should always be done on the high side or 
on that point which touches the straight edge. 


Lumps or ridges upon or near the rim may be found with the straight edge 
by examining that part of the saw, with the center of the saw resting on the 
anvil; but Jumps or ridges in the body of the saw should be found with the 
saw standing upon the floor perfectly perpendicular (figs. 629 and 630). 
Mark with chalk the high points which touch the straight edge on either 
side of the saw, and hammer where marked, either on a slightly oval wooden 
block, or an anvil. (The anvil is preferred by practical saw makers.) 


If a saw be too open at center, it will run from side to side, and will 
generally run out in taking off alight slab. After the first cut in a log, it will 
almost always run in. Great care should be taken not to run a saw when 





Fics. 631 and 632.—Hammering 6. When saw is too open at center it should be hammered in 
from the edge asin fig. 631. Irregular looseness needs to be hammered as in fig. 632. 


too open at center, for if it should run out to any great extent, it is liable 
to become sprung at the collar line. In case the feed be fast, with good 
power the saw is liable to crack around the edge of the collar. Where a saw 
is too open at the center, as above stated, it should be hammered in from 
the edge, as shown by fig. 631, and the distance to hammer in from the edge 
depends on where the loose parts are on the saw. If the center be loose to 


NOTE.—In hammering with the round-face hammer, it is important to have the 
blows distributed evenly over the part to be hammered. It is better to begin at or near the collar 
line, and hammer on a straight line out to within 34% or 4 inches of the rim; then move over as 
shown by lines on cut fig. 632, and hammer back to the center again. By hammering on uniform 
lines back and forth over the saw, you avoid putting in lumps that would require much work 
with the cross face hammer to true up the saw again. This matter of doing the hammering 
uniformly over the plate is one of the most important features in connection with the adjust- 
ment of saws, for hammering too much in one place would cause a lump or loose spot that would 
be hard to take out, which, ifleft there, would likely cause a blue spot to appear at this place 
caused by the friction while in the cut. Ii it be necessary to go over the saw more than once 
for tension, hammer between the lines already operated upon. 
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the first line, or the one nearest the center, hammer from rim to that line; 
but, if the looseness run out to the next line, hammer only to that line, and 
soon. Or, the looseness may be irregular, as shown by fig. 632, and needs 
to be hammered as shown in the cut to regulate the tension. 


Inserted Tooth Saws.—The teeth of these saws are drop forg- 
ings made separate from the disc and arranged to be inserted 
and locked firmly in place on the rim of the disc. 

Inserted tooth circular saws have the following advantages 
over solid: 

The teeth being drop forged from bar steel are regular in size and shape 
and of better material than possible to use for the whole saw. 


The teeth are capable of having more and better shaped throat—a special 
advantage for coarse feeds and for soft, wet or fibrous woods. 


They effect a great saving in time, files and blades over gumming and 
sharpening. 


The diameter of saw is not reduced as by constant filing of solid saws. 


One file will go as far toward keeping a good inserted tooth in order as ten 
with a solid saw. 


The particular size or style of tooth that will operate to best 
advantage in a mill is determined by the work to be done. 
Manufacturers have a variety of teeth to meet all working 
conditions. 


Inserting New Points.—Before inserting new points, the grooves in 
the plate and shanks should be wiped perfectly clean and well oiled, so that 
the points will draw easily into the plate. When inserting a point, pick it 
up with the left hand. After dipping the grooved part in oil, place it in 
position, holding it even with the sides of the shank. Great care must be 
taken to have the point seat clean and free from particles of fine dust or 
gum which may have collected there in the use of the saw, as this is often 
the cause of saws being out of round. 





NOTE.—The dressing of the faces of the hammers is an important matter. The round 
face should be dressed so that if a blow be struck on the oiled surface of the saw, it should show 
about }4 inch in diameter, and the cross face so that it should show about 8/4 X 3/s inch, fora 
sharp cutting blow is not effective in either knocking down a lump or stretching the metal 
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Hard Wood.—lIn sawing hard wood the points of the teeth should bea 
trifle narrower than for soft or fibrous timber, yet the extreme point should 
be quite a little wider than the body of the tooth. 


Frozen Timber.—In sawing frozen timber great care must be taken 
to have the extreme point the widest and the corners should be sharp so 
that the saw will not dodge out in the first cut. 


Putting in New Teeth.—Be sure the V-ing in the teeth and 
the gullets in the saw are thoroughly oiled. Don’t drive the 
first tooth you put in until it fits solidly down into the bottom 





Fics. 635 and 636 —Fitting inserted points for sapling pine. It is well known that there is a 
great deal of trouble in sawing this kind of timber. The inner bark sometimes comes off in 
long strings instead of sawdust and is drawn in between the saw and the log, causing the saw 
torun hard and make bad lumber. This can be avoided by side dressing the points, as shown 
in cut (fig. 635) instead of the filing as in (fig, 636). 


of the gullet, but start the full set of teeth about half way 
down into the gullets, then go around the saw and drive the 
teeth down to fit solidly into the gullets. 
This care in putting in a new set of 
teeth eliminates the liability of disturb- 
ing the tension of the saw on the rim. 






SEE THAT 
KEY 





Fics. 637 and 638 —Simonds IXL inserted tooth. It has 
a key on the inner side to prevent the point being forced 
sidewise in the shank. 
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CHAPTER 14 


Band Saws 


A band saw may be described as a thin strip of tempered 

- steel with teeth cut in it and made endless to run around two 
pulleys. It is apparently quite simple; however, in practice, a 
band saw made to run true on the mill and cut good, straight 





Fic. 639.—Equipment for repairing band saws A, indicates position of operator and hammer 
board; B, anvil; C, anvil block; D, leveling table; E, saw board. For hand work the 
tools required are: One anvil, of 80 to 100 pounds weight; one cross face, one round face and 
one twist face hammer, weight of each about 31% pounds; one five foot and one twelve-inch 
straight edge; one tension gauge, one leveling table; one brazing table and irons; one port- 
able forge for heating the irons; one swage, one shaper; one side file; one jointer; one set of 
pulleys and stands; one clamp for setting, swaging and jointing round edge mill saw files. 
For machine work: One roller stretching machine; one automatic band saw sharpener; 
one automatic power swage; one scarfing machine. 


lumber, day after day, is altogether a different matter and 
becomes a very complex thing. The saw man understands that. 
He knows: 
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1. That the saw, before it can do such work, must be skillfully tensioned 
by rolling and hammering, so that it will rest on the pulleys in a certain 
way and the heavy strain come where it belongs, on the edges of the saw 
and not in the center. 


2. That the teeth must have a certain shape, nicely pitched, with enough 
throat room to take care of the sawdust, and the points so swaged out that 
every tooth is exactly like all the rest, to insure smooth lumber. 


3. That these points must have a fine cutting edge and must yet be so 
strong and well braced that they will not break off when going through the 
hard knots. 






LOW AT 
CENTER 





RAISED 





Fic. 640.—First Method. Straight edge applied to band saw showing saw properly expanded. 
or opened up—note the middle of blade drops away from the straight edge from 1/3: to /16 
inch when the saw is raised. If too open, roll or hammer with the round face hammer along 
both edges on both sides of the saw. 


4. That the saw, to do this heavy work, must run at a speed of nine or 


ten thousand feet a minute under great strain, and must do it without the 
slightest jar or trembling. 


The strip of tempered steel that will perform as per item 4, and keep 
on doing it, cutting at the rate of from 30,000 to 75,000 feet of lumber a day, 
is a good and well put up band saw. 
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The Tension.—This is the opening up or expanding of the 
center of the blade to make the strain on the band come on 
the edges, and is probably the most important and difficult 
work in the manufacture and adjustment of the saw. Just 
why this tensioning is necessary it would perhaps be hard to 
explain, but it is certain that the tooth edge cannot be made to 
run true without it. It is the tooth edge that does the cutting 
__ and the rest of the saw must be made to back it up. This ten- 
_ sioning must be done truly and evenly the entire length of the 


eB LOW AT 









RAISED 


aw 


Fic. 641.—First Method. Straight edge applied to band saw showing fast or firm places— 
note edges of saw recede from straight edge when saw is raised. 


saw. If not, the saw will strain unevenly, and as a result will 
run badly and probably break. Too much care can not be 
taken in putting in the tension. It is done by hammering and 
rolling. Some saw makers use the rolls altogether. Others 
advocate large use of hammer, believe a saw tensioned in that 
_ way holds its shape much longer. 
| The tension should be as near uniform as possible throughout 
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the length of the blade. A fast place may cause fracture from 
undue strain at that point; and a loose place, from excessive 
vibration. The tension should be so adjusted that the saw will 
bear firmly upon the face of the wheels, the principal strain 
being near the edges of the saw. When the saw is in proper 
tension the central portion of the blade is expanded, or opened 


LOW AT 
CENTER 










SAW 
PRESSED DOWN 


Fic. 642.—Second Method. Theopen or loose places are drawn to the straight edge when the 


saw is pressed down. If too open, roll or hammer with the round face hammer along both 
edges on both sides of the saw. 


up, so that when the saw is raised, the middie will drop away 
from the straight-edge 1% to 1% of an inch, as in fig. 642. 
There are two methods of testing for tension. 


In the first the operator raises the saw while the straight edge is held 
firmly across it and the loose or open places will drop away from the straight- 
edge (as in fig. 640), and the fast or firm places will be drawn to the straight- 


edge (as in fig. 641). This is the method in common use and is the most 
convenient. 


In the second method the saw is pressed down by the operator, and in this 
method the loose places are drawn to the straight edge (fig. 642), and the 
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fast or firm places drop away from it (fig. 644). Some experts claim this 
method, although more difficult to operate, will disclose variations of 
tension, even the smallest loose and fast places, which could not be detected 
by the first method. 


The methods of increasing or reducing the tension are shown 
in figs. 644 and 645. 


The greatest tension should be in the middle of the blade, where no strain 
or pressure is exerted, but the tension should show even from edge to edge 






LOW AT 
EDGES SAW 


PRESSED DOWN 


/ 





Fic. 643.—Second Method. The fast or firm places drop away from the straight-edge when 
the saw is pressed down. These fast places require opening up with the rolls, or round face 
hammer. Hammer on both sides of the saw. 


when pressure is applied. If it be desirable to carry what is known as a 
tension rim, when no strain or tension is exerted, the greatest tension should 
be in the middle of the blade, decreasing gradually within a short distance 


NOTE.—The round faced hammer is used for tensioning; light strokes should be used, 
and the hammering done equally on both sides of the saw. Keep at least }4 of an inch from the 
edge of the saw. Test frequently with the straight-edge or tension gauge. Hammer as little 
as possible. No heavy blows should be struck, and the hammer faces should be nearly flat. 
The tension must be adjusted to suit the crown of the wheel and feed used, the drop from the 
level in testing varying from 1/22 to */1s of an inch in ten inches wide. In hammering and 
rolling a band saw to adjust the tension all work must be done on the fast or firm part of the 


blade. 
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from the edges, say 34 inch to 114 inch on the back edge and 2 inches on 
the tooth edge. 


The tension gauge, as shown in fig. 648, with the edges 
curved to suit the crown of the wheels and feed used, will be 
found useful in testing for tension, and if the saw be in proper 
tension, and the saw raised by the operator, the blade should 
fit the curve of the tension gauge. 


Twists and Lumps.—These are detected by the use of the 
short straight-edge while the saw rests on the leveling table, 


ere a em 2 On wo ee ee ee ae INCREASES 


ee TENSION 





Fic. 644.—Method of increasing the tension. To open the saw and give it more tension, roll 
or hammer with the round face hammer along the central portion of the saw indicated by the 
dotted lines. 









REDUCES 
TENSION 





Fic. 645.—To reduce the tension. If the saw be too open, reduce the tension by rolling and 
hammering with the round face hammer on both sides of the saw, near both edges, as indi- 
cated by the dotted lines. 


and are removed by hammering lightly with the cross-face and 
twist-face hammers. The faces of these hammers should be 
nearly flat. Heavy blows and sharp hammers are sure to crys- 
tallize the steel and cause fracture at the point of contact. Lay 
the saw upon the leveling table, examine it by passing a straight- 
edge over it at different angles. Whenever ridges appear, trace 
their direction, or the angle at which they run along the surface 
of the saw, and mark same with a piece of chalk. Draw the 
part which shows lumps or twists over the anvil, and hammer 


Band Saws 227 
ee eae a BE 


down the ridges. In hammering down the ridges, the face of 
the hammer should always run in the direction of the ridge. 


Straightening the Back.—Use the five foot straight edge on 
the back of the saw. While it rests on the leveling table mark 
the extent of the curve with the chalk. 


The back of the saw may be drawn to a straight line or a 
true outward curve by using the round face hammer upon and 
near the edge, carrying the blows into the central portion of 
the saw as in fig. 649, and so preventing unequal expansion 





LEFT HAND TWIST 


Fics.646 and 647.—Twistsin blade. Fig.646, right hand twist; fig. 647, left hand twist. 
A saw free from twists will stand perfectly plumb when on the floor. If the saw lean either 
to the left or the right, it is evidence of a twist. To determine whether a long or short twist, 
roll the saw until it is completely turned around. If at one point the saw lean over and at 
another point it stand plumb, the twist is short and only covers part of the blade. If the saw 
lean over in all positions, it has a twist that affects the entire blade. Toremovea short twist, 
hammer diagonally in the direction of the lump equally on both sides of the saw clear across, 
covering the portion which does not stand plumb. Toremovea long twist, hammer as above 
the entire blade, from end to end. A saw with a short twist will run back and forth on the 
wheels. A saw with a long twist will run either backward or forward according to the direc- 


tion of the twist. 


and leaving the saw open. Or better, by the use of the rolls 
in the same way. 


If the back of the saw be too rounding, the hammering or 
rolling must be done upon the toothed edge. Light blows 





228 Band Saws 





should be struck, and both sides of the saw hammered equally, 
care being taken not to give heavy blows on the extreme edge 
of the saw, which may cause fracture. 

It is desirable that the toothed edge should be strained a litt’ 
tighter than any other portion of the saw. To accomplish this, 
and preserve uniformity of tension, the back of the saw should 
be rolled or hammered to a curve, showing about 1/5, inch in 
five feet, or 1/52 inch in fifteen feet rounding, then by tilting 
the upper wheel so that the saw has a uniform pressure all across 
the blade, this will secure a tightly strained tooth edge without 
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Fic. 648.—Tension gauge. This may be made with curves of different diamcter on its edges. 
If the tension gauge be of the proper curve for the mill, the saw, when raised, if in proper 
tension. would fit the curve of the gauge 

subjecting the saw to undue strain upon the edge, caused by an 

all tilt movement. . 

Do not permit the back of the saw to touch the back guide 
wheel. Ifit become case hardened by running against the guide 
wheel, hold a piece of soft emery wheel against the back edge, 
while moving slowly, and so remove the case hardened portion 
at once. 

The strain put upon the saw in the best constructed mills is 
rarely over 5,000 to 12,000 pounds, and should be only sufficient 
to prevent slipping on the wheels. The use or tne rouer or 
stretching machine for putting in tension and regulating the 
curve of the back is preferable to all hammering, but the use of 
the hammer after rolling is necessary to insure the perfect 
adjustment of tension. 
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Feed, Pitch of Teeth and Clearance.—The speed should be 
maintained at a uniform rate. Sudden and excessive increase 
is liable to result in fracture of the saw. Under heavy feed the 
pitch of the teeth should be in corresponding ratio, say from 4 
to 61/s inches in ten inches width of saw, and the clearance on 
the back of the tooth maintained at a proper angle to the pitch. 
If the pitch and clearance are maintained at the proper ratio 
the saw will run steady on the wheels without lateral motion, 





Fic. 649.—Testing back of saw with straight edge. If the back of the saw curve from the 
straight edge, as shown, roll or hammer with the round face hammer on both sides of the 
saw, as shown in the shading, until the back shows rounding about 1/15 to % inch in fifteen 
feet, if the saw be wanted rounded on the back. A convenient method of testing the curve 
is to place two iron pins fifteen feet apart, and one pin central between the others on the 
curve you find operates best on your mill, which should not exceed #/is of an inch in fifteen 
feet. By moving the saw along, with the back resting against the pins, every section of 
the saw may be gauged to a true curve, suitable for your mill. 


_ and if properly tensioned, seldom, if ever, touch the back guide 
wheel or run off the wheels. 


Shape and Swage of Teeth.—The teeth should be as short as 
will afford proper dust room, and gullets always round; no 
sharp corners to invite fracture. Long teeth vibrate in the cut, 
and vibration from any cause is ruinous to successful band saw 


practice. 


Cracking.—A saw may crack when the tension is uneven or 
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put in the wrong way. Go over saw carefully with the tension 
gauge every time it is put on the bench and be sure it is right. 
Better a little work with the rolls or hammer every day than 
making over the saw after it begins to crack. 


Be sure that the emery wheel is the right kind, that it grinds freely, and 
do not put too much pressure on it as the undue friction will burn the teeth. 
This means a change in the nature of the steel—it becomes brittle and as 
hard as glass where burned. Tiny checks develop at those points when the 
saw is bent around the pulleys and cracks result. 


The same thing happens to the back edge when the saw is run back toe 
much against the back wheel, when such is used, and to the center of the 
blade when the guides grip it too firmly. In both cases the steel is burned 
and case hardened from the severe friction and cracks are apt to follow. 





Fic. 650.—Testing for proper tension with brazed saw on the floor. A properly tensioned saw 
will show an even crown from edge to edge at the point A, and an even dish from edge to 
edge at the point B. 


Snaking.—When a saw snakes or dodges in the cut, it is due 
to faulty tension or bad dressing of the teeth. If the blade be 
not opened up as it should be in the center and the tight rim 
left at the edges, the tooth edge will not be as taut as it should 
be when the saw is strained up. See directions for putting in 
tension. If the swage be stronger on one side than the other, 
or if the teeth be bent out of line, the saw will naturally lead 
in that direction. 


Why Narrow Band Saws Crack.—In probably nine cases out 
of ten where narrow band saws break, it is due to mistakes in 
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the setting of the teeth. A band saw will do poor work and prob- 
ably crack, no matter how good a saw it is, if 


1. There be not enough set to the teeth to clear the blad 
binding in the cut. ade and prevent its 


2. The teeth be set so deep in the gullet as to strain the body of the blade. 


3. The teeth be so set as to force the sawdust down into the gullets and 
against the saw rather than to allow it freely to drag out. 


The first is evident and needs no explanation. Give the saws a good wide 
set and keep it there. 


The second is almost as evident. The teeth cannot be set from the bottom 
of the gullets without so wrenching them apart that the gullets are checked 
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Fics. 651 and 652.—Right and wrong way to set a band saw. Right way: (fig. 651) 
have the line of the set parallel with the back. It keeps the sawdust where it should be, 
toward the front of the teeth, which drag it out of the cut and dropit. Wrong way: (fig. 
652)—the higher place at the back of the tooth forces the sawdust down where there is 
room for it and it is so packed down into the gullets and against the saw in the cut. 


and the body of the blade strained. The set should start from half way 
down the tooth and no deeper. 
The third is explained in figs. 651 and 652. 


Brazing a Band Saw.—Preliminary to brazing, band saws 
should first be lapped about 3% inch on each end for 19-gauge 
saws. Lap should be increased in length about 1/;, inch for 
each gauge heavier. Laps should be ground accurate in width 
and taper and should be a straight bevel running to nearly a 

peerp edge. The lap should be well cleaned of oil and grease. 
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“Brazine,”’ a preparation sold by Simonds Saw Mfg. Co., is 
recommended for this purpose. 


Position.—Be careful in placing the saw in position in the clamps, so 
when the final pressure is applied with the hot irons the laps will come 
together in proper position. In brazing, the saw is placed between the — 
clamps. A piece of silver solder cut to the same size as the laps is placed ~ 
between the laps. The silver solder should also be cleaned in ‘‘Brazine’”’ 
before being used. Heat the irons to a good cherry red, scrape off all scale, 
and place them on either side of the laps. Then, pull the clamps tight. 
Three-eighths inch irons are used for gauges lighter than 19 gauge; 14 inch 
irons for 19 to 16 gauge; */s inch irons for heavier than 16 gauge. 


Heavy Irons.—The heavier irons for the heavier saws are such that the 
extra volume of heat contained in them is sufficient to prevent the heavier 
saws cooling too quickly. In the operation of mills, saws frequently crack 
in close proximity to the joint. On examination that part will be found 
“fast” at or near the location of the crack. 


Pressing Joint.—Pressing the joint properly is the most difficult part to 
learn of the entire task. The method to follow in this is hard to describe. 
During the process of brazing, the hot irons hold the saw so tightly that 
there is no room for expansion under their pressure. Outside the irons (as 
far as the heat extends) expansion has free play, and shows in lumps on 
either side of the joint, which is now the contracted or fast part. Therefore, 
after brazing, roll the braze from center to edges until saw lies flat or 
nearly so. 


Tensioning Braze.—Tension the brazes with a roll as much as possible 
and only use the hammer to level down the lumps and to take out cross lumps 
as the roll is much easier on the braze. Then dress both sides with file, being 
careful not to file too much and make the saw thin at the braze. Avoid 
unnecessary work. Have a reason for every blow. Try to put it in the 
right place every time. The joint is now an integral part of the saw, and 
will stand as much as any other portion. This is a test for the quality of 
your work. 


Thickness.—The joint having been perfectly flat, trim it to even thick- 
ness, Great care should be taken in filing the lap, not to make it too thin, 
as this is the cause of a great deal of trouble regarding brazes cracking. 
Then adjust the tension and breast according to instructions already given. 
Be 4 «lose observer, and Jet each joint, straightened and adjusted, be an 
object lesson in the tensibility of the steel. 


a 
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CHAPTER 15 


Saw Troubles 


Running.—This term may be defined as a tendency of a saw 
to deviate from the line of cut, that is, to run out of the scribed 
straight line in sawing. This fault may be due to: 

1. Starting the saw improperly. 

2. Twist in the saw. 

3. Teeth longer on one side of the saw than on the other. 

4. Uneven setting. 


The teeth being set more on one side than on the other. 


Curls.—It is of frequent occurrence that a saw will encounter 
an obstruction of such a nature that it will be bent and ina 
manner to stretch the metal on one side. 

This will give the saw a “curl.” This can usually be taken out by finding 
the center of the curl or curve and cur] it in the opposite direction. In this 


force enough should be used to stretch the metal on the inside of the curve 
as much as it was stretched on the outside or enough to have the saw remain 


straight. 


Bends.—A bend is a shorter stretching of the metal and leaves 
the saw in more of an obtuse angle than a curve. 


A bend can usually be taken out by hammering, but care must be taken 
or the last condition of the saw will be worse than the first. 
Buckles.—A buckle is a bend in which the saw blade is bent 

or twisted in both directions. 


A skilful workman can take a buckle out of a saw, but even he is likely to 
find that getting a new saw is the cheaper thing to do. 


234 Saw Troubles 


Circular Saws 


Safeguarding Circular Saws.—The most usual accidents are 
caused by pieces being thrown back by the saw while ripping 
stock; strains in the lumber, resulting in the stock warping 
itself against the saw; knots or loose slivers being jarred against 
the saw by the vibration of the saw table or otherwise, and 
thrown against the operator; by the operator reaching over the 
revolving saw for stock and dropping or dragging the stock on 
the saw; sawing small pieces without a guide and getting the 
fingers in contact with the saw; by slipping and falling on to the 
saw; by defective balancing arrangements on circular swing 
saws; lack of a device to prevent saw swinging beyond front 
edge of the table; by an occasional saw breaking while in use, 
due to same being defective; by the saw striking metal; using 
cracked saws, etc. 

For certain kinds of special work there are no satisfactory, 
practical saw guards, but there are numerous guards suitable 
for the common operations of ripping, splitting, cutting off, 
matching, and other similar operations, provided due care has 
been made in selecting the guard. 

Some points necessary to consider are: 

In construction, the guard should be light, so that it may be easily han- 


dled; should be substantial, and with rigid support, to avoid vibration and 
consequent danger of contact with saw. 


The softer metals are usually considered better material for the hood as 
contact of the saw with the hood is not so likely to result in a broken saw. 


The guard should be so constructed that it will automatically adjust itself 
to the varying thicknesses of the stock; it should be sufficiently open to give 
the operator a reasonably clear vision of the saw blade while in operation. 


The supports should be so set that they will not interfere with the work. 


The guard should be permanently attached to the machine so that it 
cannot be readily removed. 


The hood, however, should be so constructed that it may be swung out of 
the way for special work to which the guard cannot be adapted. 
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The guard should be so arranged that it can be adjusted to the tilting of 
the saw table without interfering with the free working of the saw. 


All rip saws should have a spreader either attached to the 
guard or fastened securely to the table, to prevent pinching or 
binding, and it is desirable on cross cut saws as well to prevent 
loose ends being caught up and thrown back by the saw. 
The spreader should be slightly beveled on the inner edge, and 
slightly thinner than the saw kerf, but thicker than the saw 
disk. It should always be securely fastened in careful align- 
ment with the saw, and about 14” behind it. 

Where the work is too small to permit holding with the hand, 
a push stick should be used. 


Band Saws 


Kinking.—Accidents most common on band saws are those 
resulting where the stock is not securely held, witha consequent 
kinking and breaking of the saw. Severe injury often results 
from accidents brought about by the operator trying to remove 
waste pieces near the saw with the hand or attempting to stop 
the wheel with hand, foot or stick when the power is shut off; 
attempting to adjust the gauge when the saw is running or the 
band flying off unprotected wheels in case of breakage. 

Other accidents are due to workmen’s clothing becoming caught in the 
spokes or on the band of an unprotected wheel. 


Accidents are frequent through the carelessness of the operator getting 
his hand against the saw at the rear of the table, or sometimes getting the 
hands and head above the portion of the saw over the gauge. 


Prevention.—Safety engineers agree that practically all of 
these accidents can be prevented by enclosing the upper and 
lower wheels with either a wire mesh guard or a solid enclosure; 
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also the cutting edge of the saw above the table at the rear, as 
well as that part above the guide. Guards should be provided 
for every kind of saw in the mill, as well as belting, gearing, set 
screws, shafting and drums. 

A blower system for the removal of dust and odors from the 
mill should be provided and emery wheels and tool grinders 
should be protected by guards. Automatic shifters for throwing 
belts on and off are also safety devices which should be con- 
sidered. 


Danger.—Any saw regardless of size is dangerous. The nu- 
merous small saws of different kinds used in the average wood- 
working plant are often a greater menace than are the larger 
saws in the mills. Every precaution possible should be taken 
by the operator of small saws to prevent injury to the careless 
or reckless, of whom there are many in factories and mills of 
all kinds. In many states factory inspection laws require certain 
safeguards on wood working appliances. 
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CHAPTER 16 


Sharp Edge Cutting Tools 


The reason so many amateurs fail in carpentry is that they 
do not keep their sharp edge cutting tools sharp. Not only should 
the edge be whetted as soon as any sign of dullness is observ- 
able, but the tools should always be kept perfectly clean and 
free from rust. The tools to be considered here are what may 
be called hand guided sharp edge cutting tools, such as chisels, 
draw knives, etc., as distinguished from striking tools (as 
hatchets) and self-guided tools (as planes), etc. 


Chisels—In carpentry, tne chisel 1s an indispensable tool. It 
is one of the tools most abused, being often used for prying open 
cases, and even as a screw driver, although adapted solely for 
cutting wood surfaces. 

A chisel consists of a flat thick piece of steel one end being 
ground to an acute bevel to form a cutting edge, and the other end 
provided with a wooden handle. 

Chisels may be classed: 


1. With respect to duty or service, as 
a. Paring. 


b. Firmer. 
c. Framing or mortise. 


2. With respect to length of blade, as: 
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a. Butt 
b. Pocket 
c. Mill 


3. With respect to abnormal width of blade, as 
a. Slick 


4. With respect to edges of blade, as: 


a. Plain 
b. Bevel 





Fics. 653 and 654.—Various chisels classified with respect to sides of blades. Fig. 653, Buck 
firmer tang chisel with plain edges; fig. 654, Buck, paring firmer chisel with beveled edges. 


5. With respect to the method of attaching the handle, as: 


a. Tang 
b. Socket 


6. With respect to shape of the blade, as: 


a. Flat 
6. Round (gouge) 
c. L (corner) 


Paring Chisel.—This is a light duty tool for shaping and pre- 
paring the relatively long plane surfaces, especially in the direc- 
tion of the grain of the wood. It is manipulated by a steady 
sustained pressure by the hand. It must not be driven by blows 


Sharp Edge Cutting Tools 239 


Firmer Chisel.—The term firmer here implies a more sub- 
stantial tool than the paring chisel, adapting it to medium duty. 
The firmer chisel.is a tool for general work and may be used 
either for paring or light mortising, being driven by hand pres- 
sure in paring, and by blows from a mallet in mortising. 





Fic. 655.—White socket‘firmer chisel. Laid crucible steel blade, hickory handle with iron ring. 
Sizes 14 to 2 in. 


Let it be said here, that a hammer or other metal tool should not 
be used to drive a chisel—use only a mallet. Wood to wood in 
driving. An exception to this rule is the framing chisel with 
special handle. 


Framing or Mortise Chisel.—This is a heavy duty tool 
adapted to withstand severe strain, as in framing, where deep 
cuts are necessary. In best construction an iron ring is fitted 























Fic. 656.—White framing or mortise chisel. Made of crucible steel, hickory handle, with iron 
ring. Sizes 4% to % in. blade 4 in. long. 


to the end of the handle to protect it from splitting, thus per- 
mitting the use of a heavy hammer in driving the tool into the 
wood. The framing chisel may be used as a deck chisel in ship 
construction work. 
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Slick.—Any chisel having a blade wider than 2 ins. is called 
aslick. The regular sizes are 2144, 3,314 and 4 ins. Slicks are 
adapted for use on large surfaces where there is a great deal of 
material to be taken off, or where unusual power is required. 
They may be used to advantage in ship work in cutting down 
to a curve or bevel. They may be used either with a mallet or 
simply with the hands. 


Gouge.—By definition this is a chisel with a hollow shaped 





Fics. 657 and 658.—L. and I. J. White carpenters’ slick and handle. Made of solid crucible 
steel; apple wood socket handle. Sizes 24, 3,34 and 4 ins. wide; length of b)~de 8, 10, or 
12 ins. 








Fics. 659 to 661.—Vari isels classified with respect to sh f Fi 

I t . rious chise' ape 0 the blade. 1g. 659, Buck 
firmer gouge with outside bevel; fig. 660, Buck fir mer gouge with inside bevel; fi 661 
m hisel ; , g. : 
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blade for scooping or cutting round holes. There are two kinds 
of gouge: outside bevel and inside bevel as shown in figs. 659 
and 660. The outside bevel is the more common of the two. 


Corner Chisel.—This type of chisel having an L-shaped 
» blade may be used to advantage in clearing out corners and 
_ angles (90° and over), in squaring holes and in general for a 
_ V-cut as in pulley stiles or in hand rail mouldings. 


Tang and Socket Chisels.—According to the method by 
which the blade and handle are joined chisels are called tang 
or socket. The distinction is shown in fig. 662 and 663. 





Fics. 662 and 663.—Various chisels classified with respect to the method of attaching the 
handles. Fig. 662, Buck beveled butt chisel with tang haxdle; fig. 663, L. and 1. J. White 
beveled butt chisel with socket handle. 


The tang chisel has a projecting part or fang on the end of the blade 
which is inserted into a hole in the handle. The reverse method is employed 
in the socket chisel, that is, the end of the handle is inserted into a socket 
on the end of the blade. The term “socket firmer’ as applied to a firmer 
chisel having a socket end does not mean (as generally supposed by same 
carpenters) “‘hit it firmer,” although that is what actually happens in opera- 
tion, the blows tending to drive the handle firmer into the tapered socket. 


Butt, Pocket, and Mill Chisels.—This classification relates 
simply to the relative lengths of the blades. The regular 
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lengths are about as follows: butt, 214 to 314’, pocket 4 to 5; 
mill, 8 to 10 ins. 


How to Select Chisels.—A chisel should be absolutely flat 
on the back (the side not beveled). An inferior chisel is ground 
off on the back near the cutting edge, with the result that, in 
use, it tends to follow the grain of the wood, splitting it off 
unevenly, as the user cannot properly control his tool. The 
flat back allows the chisel to take off the very finest shaving, 
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Fics. 664 to 666.—Various chisels classified with respect to length of blade. Figs. 664, butt; 
fig. 665, pocket; fig. 666, mill, or millwright. 
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and where a thick cut is-desired, it will not strike too deep. 
This is a point to be found in good chisels. 

The best chisels are made of selected steel with the blade 
almost imperceptibly widening toward the cutting edge. The 
blades are oil tempered and carefully tested. The ferrule and 
blade of the socket chisel are so carefully welded together that 
they practically form a single piece. The highly finished 
hickory handles are all of selected and thoroughly seasoned 
wood. Socket chisels are preferred to the tang type by most 
Carpenters because they are stronger and the handles are less 
apt to split. 
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In the foreign market the tang chisel is still very largely used, 
although the American socket is making inroads. The tang 
chisel being the shorter of the two, permits the user to get 
closer to his work. In order to avoid somewhat the tendency 
to split, the handles of the tang chisels are not driven into place, 
which allows for expansion before the tool is put into service. 









































































































































































































































Fics. 667 to670.—Various chisel handles. Fig. 667, tang; fig. 668, socket; fig. 669, socket with 
leather tip; fig. 670, socket framing with iron ring tip. 


Beveled edges are preferable to plain blades as they tend to 
drive the tool forward and also have greater clearance. The 
leather heads furnished on the handles serve to protect them 


from splitting. 
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The butt chisel, owing to its short blade, is adapted for close 
accurate work, where not much power is required. It is par- 
ticularly suited for putting on small hardware, which does not 
necessarily require the use of ahammer. It may be used almost 
like a jack knife with the hand placed well down the blade 
toward the cutting edge. The short blade and handle make it 
convenient for carrying in the pocket. Chisels are mostly all 
ground sharp and hand honed, ready for use when sold. 






CHISEL ATE 
ANGLF 


Fics. 671 and 672.—Wrong and right way to use a paring chisel. Have flat side of the chisel 
facing the cut and parallel with the cut as in fig. 672—not at an angle as in fig. 671. 


How to Use Chisels.—In order todo satisfactory work with 
chisels the following instructions should be carefully noted and 
followed: 


1. Don’t drive the chisel too deep into the work, requiring extra pressu’ 
to throw the chips. : “ 2 ne 
2. Don’t use a firmer chisel for mortising heavy timber. 


3, Keep the tool bright and sharp at all times. 
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4. Protect the cutting edge when not in use. 


5. Never use a chisel to open boxes, to cut metal i 
; : ,orasa 
or putty knife. oe a 













FIRMER 
CHISEL 

HAND 
WELL UP 


FRAMING 
CHISEL 


Fic. 673.—Method of using a firmer chisel for light mortise work. Note chisel held close to end 
of blade. By holding it thus, it may be guided more accurately at the beginning of the cut 
than if held as in fig. 674 After starting a chisel accurately in a small mortise, the hand will 
naturally slip up toward the handle. The back of the chisel should be kept toward the end 
of the mortise toward which the chisel is approaching. Under no conditions should chisel 
cuts be made parallel with the grain until after the wood in the center of the mortise has alk 


been cut out, as the wood at the side may be split. 
Fic. 674.—Method of using a framing chisel for cutting a large mortise. Note chisel held by 


hand near the handle end of the chisel. Here the chisel is shown driven by a hammer instead 
of a mallet. This is permissible with a framing chisel when the handle is properly reinforced 


by an iron ring as shown. 


A skilled mechanic does not need the advice here given. It is intended 
for those users of tools who learn through experience that the unsatisfactory 
results frequently obtained are due to the fact that the user and not the 


tool is defective. 
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How to Sharpen Chisels.—In honing a chisel, use a good 
grade oil stone. Pour a few drops of machine oil on the stone 
or if you have no machine oil, use lard oil, or sperm oil. The 
best results are obtained by using a carborundum stone. The 
carborundum cuts faster than most other abrasives. 
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Fic. 675.— How not to use a chisel. 


Hold the chisel in the right hand and grasp the edges of the 
stone with the fingers of the left hand to keep from slipping; 
or better, place the stone on a bench and block it so it cannot 
move. Both hands will thus be free to use in honing. 
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In this case grasp the chisel in the right hand where the 
shoulder joins the socket; place the middle and fore finger on 
the blade near the cutting edge; rub the chisel on the stone away 
from you, being careful to keep the original bevel. 

Never sharpen the chisel on the back or flat side; this should 
be kept perfectly flat. For paring, the taper should be long 
and thin about 15°. The longer the bevel on the cutting edge, 
the easier the chisel will work, and the easier it is to hone it. 
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Fics. 676 to 678.—Various chisels classified with respect to duty. Fig. 676, paring or light duty; 
fig. 677, firmer, medium duty; fig. 678, framing, heavy duty. 


In sharpening a firmer chisel, it should be ground at an 
angle of not less than 20°, and 25° for a framing chisel. See 
figs. 676 to 678. In honing a chisel the taper should be care- 
fully maintained and unless the back be kept flat it will be 
impossible to work to a line. Bevel edge chisels are more easily 
sharpened than the plain edge, as there is not so much steel to 
be removed. 


In case the chisel be badly ‘‘nicked” it will have to be ground on a grind- 
stone before honing. Never use a file. Be sure to use plenty of water on 
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the stone, so as not to injure the temper of the chisel, and be particular 
to keep the original taper of the bevel. After grinding, hone on an oil 
stone as instructed. 


Draw Knife.—This tool consists of a large sharp edge blade 
having at each end a handle at right angles to the blade. It is 





Fic. 679.—Liberty tool grinder with chisel attachment. This grinder can be fitted with chisel, 
flat bit, sickle, wheel dresser or foot-power attachments. 








Fic. 680.—Swan shingle heavy draw knife with steel caps and ferrules. Sizes of blade: 8, 10 
12, and 14 ins. y 
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used for trimming wood by drawing toward the user. When 


sharp and some degree of force is applied, it does its work 
quickly and effectually. 





Fics. 681 and 682.—Swan carpenter’s razor blade draw knife with adjustable handles, show- 
ing one handle detached in fig. 682. 



































Fic. 683.—Swan folding draw knife showing handles in closed position. The handles are 
grooved so as to set over blades and protect the edge. Each handle can be adjusted to four 
different angles. 





Fics. 684 to 691.—Cross sections of various draw knife blades. Fig. 684, carpenters’ razor 
blade; fig. 685, carpenters’ light blade; fig. 686, carriage makers’ narrow blade; fig. 687, 
coach makers’ razor blade; fig. 688, wagon makers’ heavy blade; fig. 689, shingle shave 
heavy blade; fig. 690, saddle tree shave heavy blade; fig. 691, spar shave heavy blade. 
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This tool was formerly much used for the rapid reduction of stuff to 
gauge, an operation that is now generally performed by sawing or planing 
machines. The draw knife is very effective on narrow surfaces that must 
be considerably reduced. Draw knives are made with cross section of 
various shapes, adapting them for a variety of service as shown in figs. 
684 to 691. 


A desirable type of knife for general use is one having folding handles 
as shown in fig. 683. When not in use the handles are folded over the blade 
protecting it from injury. 


In selecting a folding draw knife note carefully that proper provision ts 
made to securely lock the handles in open position, otherwise the user might 
receive a bad cut in case they close accidentally. 
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CHAPTER 17 


Rough Facing Tools 


The tools described in this section are classed by some 
writers as striking tools because the work is done by a series 








Fics. 692 to 697.—Various hatchets. A, shingling; B, claw; C, barrel; D, balf; E, lath; 
F, broad. P 
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of blows. They might also be classed as inertia tools because 
when the rapidly moving tool strikes the wood its inertia, or 
property of matter that causes it to resist a change from motion 
to rest drives the tool into the wood. Evidently the cut pro- 
duced by this method is rough as compared with that made by 
other tools, hence the classification rough facing tools. 


Hatchet.—This is a general utility tool familiar to all. In 
framing timber it can be used as a hammer and for sharpening 


COULD BE USED AS A SAW 





PROPER USUAL 
CONDITION CONDITION 


Fics. 698 and 699.—Proper and usual condition of the cutting edge of a hatchet or axe. It 
ought to be unnecessary to lecture the reader on the subject of keeping such tools well 
sharpened. There should not be a single nick in the edge, for unless in proper condition, a 
hatchet or axe is useless for any purpose except to “‘cut’’ fire wood. 


stakes or cutting down timber to rough size, or for splitting wood 
it is invaluable. For lathing it is a combination hammer and 
cutting off tool. It serves a similar purpose in shingling. Vari- 
ous types of hatchet are shown in the accompanying illus- 
trations. 


Broad Hatchet or Hand Axe.—This is simply a large hatchet 
with a broad cutting edge. Ordinarily it is grasped with the 
_ Tight hand at a distance of about one-third from the end of the 
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handle, but the position of the hand will be regulated in a great 
measure by the material to be cut, that is, by the intensity of 








HAND well UP 


ON HANDLE HAND AT END 


OF HANDLE 
Fics. 700 and 701.—How to use the hand axe. Fig. 700 shows hand grasping handle about 


half way between ends for light blow, and fig. 701, hand at end of handle to obtain the neces- 
sary swing for a heavy blow. 


BEVEL BOTH SIDES 








BEVEL ONE SIDE 
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Fics. 702 and 703.—Methods of sharpening hatchets and axes. For general use bevel both 
sides of the cutting edge as in fig. 702; for hewing to a line, bevel only one side as in fig. 703. 
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the blow. Thus to deliver a heavy blow, the handle is grasped 
close to the end, and for a light blow, nearer the head. 





Fic. 704.—Griffith axe. A tool similar to the hand axe but larger for use with both hands. 
314-in. cut, 24-1n. handle, 2 Ibs. 





Fics. 705 and 706 —White adzes. Fig 705, house carpenter's adze, cut 4 to 5i i 
; ‘ ' ins, we . 
to 4 Ibs , fig. 706, ship adze (lipped), cut 4 to 6 ins , weight 234 to 31% lbs. ad 
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Axe.—This tool is similar to the hand axe but of larger size 
and longer handle intended for heavy cutting using both hands. 
A typical axe is shown in fig. 704. 





j i ing i . Evidently since the 
. 707.—Method of using the adze illustrating its dangerous character 
agoshehe usually held by the foot there is danger of a misdirected blow cutting the foot, 
especially as the tool to be of any use must have a very keen edge. 


Adze.—Briefly, an adze is a form of hatchet in which the edge 
of the blade is at right angles to the handle. The blade is curved 
or arched (toward the end of the handle), thus permitting an 
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advantageous stroke of the tool while the operator is standing 
over the work. The edge is beveled on the inside only, the 
handle being removed when necessary to grind the tool. 


In house carpentry the adze is not so much used as when more timber 
was hand hewn, it hasits many uses for rough dressing and shaping prepara- 
tory to finishing tools as in log cabin work, etc. An important use for the 
adze isin ship carpentry. The method of using the adze is shown in fig. 707. 


Amateurs are advised fo give the adze a wide berth as it is a 
dangerous tool, even ship carpenter’s often inflict severe 
wounds on their feet with this tool, the edge of which to be of 
any use must be very sharp and in perfect condition—no nicks. 


In sharpening an adze (or an axe) the tool should be traversed across 
the face of the grindstone, holding it at the proper angle until all the nicks 
have been taken out. Then to secure a keen edge rub witha slip of stone. 
It is important in sharpening an adze to bevel only on the inside. 
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CHAPTER 18 


Smooth Facing Tools 


The kind of tools the author has in mind under this classi- 
fication are those sharp edge cutting tools in which the cutting 
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Fic. 708.—Method of using the spoke shave. The spoke shave cuts when being drawn toward 
the user as indicated by the arrow. In using the spoke shave be careful to work in the 
direction in which the tool cuts without tearing the grain—the same precaution as is taken 
in using a jack knife. 


edge is guided by contact of the body of the tool with the work 
instead of by hand. 
For example, a plane as distinguished from a chisel. The former, being 


positively guided gives a smooth cut in contrast with the rough cut obtained 
by the hand guided chisel, hence the term smooth facing tools. These tools 


Tools 
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are virtually chisels set in appropriate frames, so that the contact of the frame 
with the work during the movement of the tool will give a positive guide to 
the cutting edge thus resulting in a smooth cut. 


Spoke Shave.—This tool is a kind of modified draw knife, 
whose blade is set in a boxlike frame which forms a positive 
guide. The blade is adjustable the same as a plane to govern 
the thickness of the cut. 

Spoke shaves may be of wood or metal and they have obtained 
their name from the fact that they were used in the making of 
wagon spokes before the invention of the automatic spoke 
‘making machines. They may be used to smooth curved edges 
and to round irregular surfaces. 

There are a multiplicity of types as shown in the accompanying cuts. With 


respect to the cutter, spoke shaves are made with cutters of various shape, 
as straight, hollow, round, angular, etc. 


Spoke shave cutters may be sharpened by removing the blade 
from the stock and rubbing it on the inside with a flat slip of 
oil stone and lightly rubbing the outside on an ordinary oil 
stone. 


To more firmly hold the small blade, place it into a saw kerf made across 
the end of a small, flat piece of wood with the edge of the blade projecting 
beyond the wood. The latter should be beveled to allow the blade to lie on 
the stone at the proper angle. It may then be sharpened like a plane iron. 


Planes.—Briefly a plane is a tool for smoothing boards or 
other surfaces of wood forming mouldings and the like, con- 
sisting of a stock, of wood, or iron, or a combination of the two, 
from the under side or face of which projects slightly the 
cuttmg edge of the “iron,” which inclines backwards and has 
an aperture in front of the escape of shavings. ve 

The plane is essentially a finishing tool and while it is adapted 
‘or use in bringing down wood surfaces to a desired thickness, 
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owing to its construction it will produce this result gradually as 
compared with a hatchet or mattock. For this reason it is the 
last tool to be used in finishing a wood surface. 

There are a multiplicity of planes to meet the varied require- 
ments and a classification to be comprehensive should be taken 
from several points of view, as: 

1. With respect to the material of construction, as: 

a. Wood 


b. Iron 
c. Combined wood and iron 


2. With respect to direction of the cut, as: 


a. Bench (with the grain) 
b. Block (cross grain) 


3. With respect to size and service (bench plane), as: 


a. Jointer (28 to 30 ins.) 
b. Trying (22 to 24 ins.) 
c. Fore (18 ins.) 

. Jack (14 to 16 ins.) 

e. Smooth (5% to 12 ins.) 


a 


4. With respect to the “‘iron,”’ as: 
a. Single 
_}. Double 
5. With respect to the bottom or face, as: 


plain 


a. Iron corrugated 


b. Wood 


6. With respect to unusual features, as: 


a. Moulding 
b. Special 
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Jack Plane.—As its name implies, this plane is intended for 
heavy rough work. It is the first plane used in preparing stuff, 
its purpose being to remove irregularities left by the saw and 
to produce a fairly smooth surface. It is long and heavy enough 
to make it a powerful tool so that it will remove considerable 
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(Fics. 719 to 723.—Various bench planes illustrated in order from longest to shortest. Note in 
fig. 719 the recessed portion of the stock permitting the handle to be placed lower down. 
_ Planes having this feature are called razee planes. Anv size plane mav be obtained razee type. 
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chip on each cut. The cutting edge of the “iron” is ground 
rounding (later described), this form being best adapted for 
roughing. If properly sharpened the jack plane may be used as 
a smooth plane, or as a jointer on small work, as it is capable 
of doing as good work as any plane. 





Vic. 724.—Union iron jack plane, with parts numbered. Directions: To remove the cap and 
cutter, raise the thumb piece 2, which acts as a cam, thus releasing the pressure of the lever 3, 
upon the planeiron 1. Toremove this lever 3, it isnot necessary to loosen.the screw 4, as the 
lever is provided with a slot, which allows of its being easily removed. Thisscrew 4, regulates 
the pressure of the lever upon the plane iron, and when properly adjusted, should not be 
changed. To regulate the depth of cut revolve the adjusting screw 5, which operates upon the 
fork lever 6, to the right or left, thus lowering or raising the plane iron. After the plane 
iron is set to cut a shaving of the thickness required, if it is not exactly true with the bottom 
of the plane, it can be adjusted by means of the lateral adjustment lever 9. By moving this 
laterally to the right or left, the cutting edge of the plane iron may be adjusted to bring it 
parallel with the bottom of the plane, causing it to take an evencut. To regulate the width of 
the mouth of the plane loosen the screws 8, of which there are two in the plane, placed in 
slots in the frog 10, thus allowing the frog to be moved forward or backward. The cutter is 
made of steel tempered and ground to a keen cutting edge. The steel cap is fastened to the 
cutter by asmall screw which operates in a slot in the cutter same as in a wooden plane. 


Fore Plane.—This plane is for the same purpose as the trying 
or jointer plane, that is, to straighten and smooth the rather rough 
and irregular cut of the jack plane. Owing to the fact that the 
fore plane is shorter than the jointer, it is easier to handle, 
especially for a journeyman carpenter. It may be used also as 
a jack plane. Where a carpenter has not both a jack and a 
jointer he can make a fore plane serve for both although it will 

_Not give as good service as either of the other two in the work 
for which they are adapted. The iron of the fore plane is 


sharpened to a straight line and is set for a finer cut than that 
of the jack plane. 
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Trying and Jointer Planes.—The great length and weight 
of these planes keep the cutter from tearing the wood and with 




















Fics. 725 and 726.—Stanley tron, and combined wood and iron or wood bottom planes. Fig. 
725, jack iron plane with corrugated bottom; fig. 726, jack wood bottom plane. 





Fic. 727.—Stanley scrub plane for planing down to a rough dimension any board that is too wide 
to conveniently rip with a hand saw, an operation that is sometimes called “hogging.” This 
is made possible by reason of the peculiar shape of the extra heavy cutter, the cutting edge 
of which is round instead of square. 


the cutter set fine it is the plane for obtaining the smoothest 
finishes. These planes will true up better than other types of 
planes, two wood surfaces that are to be brought together 
where a very close fit is required. A ¢rying plane is simply a 
small jointer. 


In this country the word jointer is applied to both planes—that is all 
sizes from 22 to 30 ins. The term trying plane is used in England. The 
choice between a trying or jointer plane depends upon the degree of pre- 
cision required in bringing a surface to a true plane. 


Evidently the length of the plane determines the straightness 
of the cut. 
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Thus a smooth plane, owing to its short length, will if used on an uneven 
surface follow the irregularities of the surface, taking its shaving without 
interruption, whereas, a fore, trying, or jointer plane similarly applied 
will first touch only the high spots, progressively lengthening the cuts until 
upon reaching the lowest spots a continuous shaving will be taken. The 
final cut will approach a true plane surface in degree depending upon length 
of the tool and length of irregularities or undulations of surface originally 
present. 

The cutting edge for a tying or jointer plane is 
ground straight and set for a fine cut. 


Smooth Plane.—Evidently the small length 
of this plane adapts it for finishing off 
uneven surfaces, as owing to its small 





Fics. 729 and 730.—Union combined wood and iron smooth 
Fig. 729, plain plane 8 or 9 ins., 2 or 2% in. cutter; ae, 70: 
handle plane, 9 in. long, 2 in. cutter, 10 ins. long, 2% in. cutter; 
‘Jenny smooth” 13 ins. long, 25% in. cutter 





Fic. 728.—Coopers’ or very long jointer plane. Made in lengths from 3 to 54 feet, 2}4 inch irons 
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size it will find its way into minor depressions of the wood 
without taking off much material. In this it differs from the 
trying and jointer planes as all three are finishing planes, the 
trying and jointer being, however, for finer work. 


Block Plane.—This type of plane which is the smallest made 
(length 314 to 714 ins.) was designed to meet the demand for a 





Fics. 731 and 732.—Stanley block planes. Fig. 731, plane for soft woods with iron at 20°; 

fig. 732, low angle plane for hard woods with iron at 12%. 
plane which could be easily held in one hand while planing 
across the grain, particularly the ends of boards, etc. This 
latter work many carpenters call “blocking in,’ hence the name 
block plane. Since the block plane is for planing across the 
grain, no cap iron is necessary to break the shavings as there 
are no shavings. 


The bevel of the iron is turned up instead of down. Owing to the small 
size of the block plane it is usually operated with one hand, the work being 








Fic. 733.—Sargent low-angle adjustable iron block plane. This plane is especially intended for 
cutting across the grain, the cutter being set very low. ‘It isa heavy plane, making it desirable 
for use on knurly cross grained wood where the ordinary block plane would be too light. 
The bearing surface for the cutter is arranged so that the cutter may be swung easily from side 
to side, in case the cutting edge is not ground exactly true with the bottom. 
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held by the other hand, hence, as distinguished from this method of using, 
other planes are called bench planes. 


The angle of the iron for block planes is much smaller than for bench 
planes. This angle is 20° for soft woods and 12° for hard woods; planes 
having the iron at 12° are called “low angle” block planes. 


Moulding and Special Planes.—There is a multiplicity of 





Fics. 734 to 737.—Various wooden moulding planes. Fig. 734, rabbet; 735, dado; 
quarter round; fig. 737, cove. ba Soabige fps, 


planes designed to make cuts of various shape, some performing 
one operation and some a variety of operations. The following 
brief description will, together with the accompanying cuts, 
give a clear understanding of these various planes. 
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Rabbet or Rebate Plane.—In this plane, as shown in fig. 
734, the iron projects slightly from the side as well as from the 
bottom of the plane. There are various forms of rabbet planes, 
the one here shown being a simple wooden plane. With the tool 





Fic. 738.—Stanley bull nose rabbet plane for working close up into corners or other difficult 
places. Adjustable mouth. 


Fic. 739.—Stanley edge trimming block for trimming or smoothing the edge of boards for a 
square or close fit. The cutter works on a skew. Wood blocks of various bevels may be 
attached enabling the user to make a slanting cut. 


the edge of a board can be cut away so as to leave a rebate or 
“sinking” like a step along its length to fit over and into a 
similar indentation cut in the edge of another board. Rabbet 
planes are adapted to cut with, or across the grain according 
as the iron is respectively set at right angles or obliquely across 
the sole or face of the plane. 





Fic. 740.—Sargent adjustable iron dado and rabbet plane for use in cutting grooves away from 
the edge of a surface. As the cutter is at an angle, the plane in use gets a shearing cut; 
spurs directly in front of the cutter serve to cut across the grain of the 1 and insure a clean 
cut for that reason. The depth gauge is reguldted by the forward thumb screw. 


7: yetai ri Z si poves and tongues to fit with sides at 
Fic. 741.—Stanley dovetail plane. It will cut any size rOOV es anc 
nae of 20° where the width of the neck is more than }4 in- and the depth of groove not over 
34in. The tongue and groove are cut separately and can be made with parallel or tapering 
sides. 
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Filletster Plane.—On account of the difficulty of using a 
rabbet plane with accuracy, it is usual to use a plane with an 
adjustable fence or guide that may be attached to the side of 
the plane, and regulated according to the width of the rebate 
to be made. A screw stop is also placed on the side of the plane 
farthest from the operator to regulate the depth of cut. 





Fic. 742.—Stanley skew cutter fillester and rabbet plane. It has an extra wide skew cutter 
and an adjustable spur on each side. The fence and depth gauge can be attached to either 
side the fence sliding under the bottom. Remove arms and fence, and a skew cutter 
rabbet plane is obtained. 





Fic. 743.—Stanley special dado plane for blind wire grooving as weil as for many other pur- 
poses. Fitted with a double spur which prevents splintering and a depth gauge allowing a 
groove to be cut up to the limit of the plane— in. 


Grooving Plane.—This plane (sometimes called a trenching 
plane) is used for cutting grooves across the grain. It has a 
rebated or stepped sole, the cutters being in the tongue portion 
which is usually 14 in. deep and varies from 14 tolM%ins. A 
screw stop adjusts the depth of cut and a double toothed cutter 
separates the fibres in front of the iron. 

NOTE.—The word filletster, or fillister, is defined in carpentry as a kind of moulding 


plane designed for making grooves or forming rabbets, as in window sashes, the rabbet on the 
sash bar for reeeiving the edge of the glass and the putty. 
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Router.—Planes of this type are for surfacing the bottom of 


grocves or other depressions parallel with the general surface 
of the wood. 


The closed throat type is the ordinary form of router; the open throat is an 





Fic. 744 .-—Sargent adjustable iron fillester and rabbet plane with two seats for cutter. When 
cutter is placed in the forward seat the plane can be used as a bull nose rabbet. The arm and 
“fence” can be placed on either side of the plane making a right, or left hand fillester. 





Fics. 745 and 746.—Stanley router planes. Fig. 745, open throat; fig. 746, closed throat. 


These planes are used for surfacing the bottom of grooves or other depressions parallel with 
the surface of the work. A wooden bottom of any size can be attached enabling the user to 
rout on large openings. The cutters are adjustable and can be held as shown for regular 
work or on the back of the cutter post for bull nose work. 


improved design giving more freedom for chips and a better view of the 
work and cutter. The latter has an attachment for regulating the thickness 
of the chip and a second attachment for closing the throat for use on narrow 
surfaces. The bottoms of both styles are designed so that an extra wooden 
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bottom of any size desired can be screwed on, enabling the user to rout 
large openings. 


Rounds and Hollows.—These moulding planes are used to 
produce convex and concave surfaces. They may be obtained 
in pairs of opposite but similar curvature for various sizes, and 
both square and skew mouthed. The latter work the cleaner 
but are more liable to choke than the former. 





fics. 747 and 748.—Nosing and bead planes. 


Nosing and Scotia Planes.—The object of these planes is 
to work half round and 
cavetto mouldings re- 
spectively. When both 
curves are united in the 
same stick it is termed 
a stair tread moulder. 





fics. 749 and 750.—Stanley adjustable ¢hamfer plane for chamfer or stop chamfer work. It 
has a 90° V bottom which acts as a mitre guide. To this is attached an adjustable front A. 
having a flat bottom whichcarriesthecutter. This front can be set for different sizes of cham- 


fer. tA, y c . i . itti 
eT s Fron A, may be detached and B substituted permitting the pla WoO! Ose 
g pl ne to be rked cl 
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Chamfer Plane.—This plane produces a regular chamfer 
upon the salient angle of a board. An adjustable stop sliding 
in the mouth of the plane regulates the width of the chamfer, 
which, however, is limited to an angle of 45° with the sides. An 
ordinary plane can be arranged to cut a chamfer by glueing 





Fic. 751.—Sargent adjustable iron circular or compass plane. The flexible steel face may be 
adjusted to the required arc, either convex or concave, for p!aning curved surfaces and is 
accurately set and firmly held in position by the knob and set screw. 


strips of hard wood to its sole. A chamfer at any angle can be 
cut by giving the strips the desired angle. 


Plane ‘‘Irons” or Cutters.—The so-called “‘iron’’ which does 
the cutting is similar to a chisel but differs in that its sides are 
parallel and the thickness is less. Plane irons are classed: 


1. With respect to thickness, as: 


a. Heavy 
6. Thin 


2. With respect. to the shape of the cutting edge, as: 
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a. Curved 

b. Straight (square) 
c. Skew (oblique) 
d. Toothed 





lacs. 752 to 754.—Stanley universal plane comprising a plow, dado, rabbet, beading, reeding, 
fluting, round, hollow, sash, match, fillester, slitting chamfer, and general moulding plane 
in one tool. By means of an adjustable bottom and the auxiliary center bottom it is possible 
to use a cutter of practically any shape with the plane. Fig. 752 shows plane used as a cham- 
per plane, and fig. 753, asa moulding plane. The plane consists of: amain stock A, with 
two sets of transverse sliding arms, a depth gauge, F, adjusted by ascrew, and aslitting cutter 
with stop; asliding section, B, with vertically adjustable bottom; an auxiliary center bottom, 
C, which is to be placed in front of the cutter as an extra support, or stop, when needed. 
This bottom is adjustable both vertically and laterally; fences D, and E, fence D, has a 
lateral adjustment by means of a screw, for extra fine work. The fences can be used on either 
side of the plane, and the rosewood guides can be tilted to any desired angle, up to 45°, by 
loosening the screws on the face. Fence E, can be reversed for center beading wide boards; 
an adjustable stop, to be used in beading the edges of matched boards is inserted on the left- 
hand side of slicing section B. By means of the adjustable bottom and thé auxiliary center 
bottom it is possible to use a cutter ef practically any shape with this plane. 
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3. With respect to provision for breaking the chips, as: 


a. Single 
b. Double 


Heavy cutters are usually No. 12 gauge, and thin cutters No. 14 gauge. 
The heavy cutter offsets the tendency found in spring cap planes to vibrate 
when used on cross grained wood, the additional weight helps to avoid 
chattering. 


The thin cutter is satisfactory when the plane is propery constructed 



















































































































































































































































































Fics. 755 and 756.—Barton single and double plane irons. 


NOTE.—ZJnstructions for using Stanley universal plane (figs. 752 to 754). Moulding 
plane. Insert a cutter and adjust bottom of sliding section B, to conform to the shape of the 
cutter; then, by means of the two check nuts on the transverse arms, fasten this section 
firmly—before tightening the thumb screws which secure the sliding section to the arms. When 
needed, adjust auxiliary center bottom C, for an additional support in front of the cutter. By 
tilting the rose wood guides on fences D, and E, mouldings of various angles may be formed. 
Match, sash, beading, reeding, fluting, hollow, round, plow, rabbet and Sillester plane.—Use in 
same manner as for mouldings. In working match and sash cutters, the auxiliary center bottom 
C, may be used asastop. Dado.—Remove the fences D, and E, and set the spurs parallel with 
the edges of cutter. Insert long adjustable stop on left hand side of sliding section. Slitting 
Plane.—Insert the cutter and stop on right hand side of main stock, and use fence D, or E, for 
guide. Chamfer.—Insert the desired cutter; fasten a fence on each side of the plane, and tilt 
the rosewood guides to required angle. For chamfer beading use in the same form as above, 
and feed the cutter dewa, gradually, by use of thumb nut for adjustment. 
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flat surface is accomplished in three operations using jack, fore, and 
trying or jointer plane as shown in figs. 762 to 764. 


The cutting edge of the trying jointer and smooth plane irons are made 
straight with rounded corners as in fig. 759, because it makes a very fine 
cut, the groove caused by the removal of so delicate a shaving is sufficiently 
blended with the general work by the rounded corners of the iron. 


Bevel of the Cutting Edge.—Many of the complaints about 


SHAPE OF SHAVIN 
aA asses 


RAGGED SMOOTH 
CLEAN CUT 





Fics. 760 and 761.—Action of jack plane with straight and curved cutter. 


poorly cutting plane irons are due to improper grinding of the 
cutters. The bevel should always be at an angle of 25 °, which 
means that it must be twice as long as the cutter is thick. If 


LIGHT GROOVES 





ith the jack, fore, and try- 
Fics. 762 to 764.—Appearance of surface of board when planed wit 
me or jointer planes having cutters as shown in figs. 757 to 759. Note transformation of the 
deep grooved surfaces in fig. 762 to the approximately flat surface in fig. 764. 
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the bevel be too long, the plane will jump and chatter; if too 
short, it will not cut. 
It is a good rule perhaps to have a thin long bevel for soft wood, and a 25° 


bevel for the hard woods, although cross grained timber will require a 
short bevel. 


Double Irons.—The term double iron means a plane iron 
equipped with a supplementary iron called a cap. The object 
SINGLE IRON DOUBLE IRON 
CAP OR. SHAVING 





Fres. 765 and 766.—Action of single and double irons. The single iron cuts satisfactory only 
when the grain is favorable as at M, fig. 766, but when it varies from the line of the cut, 
as at S, the shaving by running up on the iron acquires a leverage which causes it to split in 
advance of the cutting edge, below the reach of which it breaks, leaving a very rough surface 


of the cap is /o break the shaving as soon as possible after it is cut. 
The action of the cap is shown in fig. 766. 

The cap is attached to the cutting iron by tightening a screw which passes 

through a slot in the cutter. In setting, the distance at which the cap is 


placed from the edge of the iron varies with the thickness of the shaving. 
Allow @ in. for a smooth or fore plane, and about % in, for a jack plane. 



































Fic. 767.—Barton tooth plane iron. 
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Plane Mouth.—This is the rectangular opening in the face 
of the plane through which the cutter projects and in operation, 
through which the shavings pass. The width of the mouth has 
an important bearing upon the proper working of the plane. 
That portion of the plane face forward of the mouth prevents 
the wood rising in the form of a shaving before it reaches the 
mouth. 

If there were no face in front of the cutter as in the case of a 
bull nose plane there would be nothing to hold down the wood 
in advance of the cutter and the shaving would not be broken. 


WIDE MOUTH 
ROUGH CUT 
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SMOOTH CUT 
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Fics. 768 to 770.—Influence of width of mouth. The bull nose plane may be regarded as an 
ordinary plane with a mouth of infinite width; there being nothing in front of the cutter to 
hold down the wood, a splitting action, as shown, is possible in extreme case with obstinate 
grain. Figs. 769 and 770 show -esults obtained with wide and narrow mouth. 


Evidently in obstinate grain the rougher will be the work and a 
splitting, instead of cutting action may result. Accordingly, 
the wider the mouth, the less frequently the shaving will be broken, 
and, in obstinate grain, the rougher the work. 


How to Use a Plane.—In order to obtain satisfactory results 
with planes, it is necessary to know not only the proper method 
of handling the tool in planing but also how to put it in good 
working condition. Accordingly the user must know: 

1. How to sharpen the cutter. 

2. How to adjust the cutter. 
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3. How to plane. 
4. How to joint a plane. 


Sharpening Planes.—This involves two operations, grinding 
and whetting. Before sharpening, the iron must be released as 
shown in figs. 773 and 774. 


INERTIA INERTIA 
STRIKE MINIMUM MAXIMUM 


BUTTON 









STRIKE 
BUTTON 









Figs. 771 and 772.—Location of ‘‘strike buttons” on planes for releasing the iron and the reason. 
Evidently in the case of a long plane, the effect of a hammer blow at the end in the direction 
of arrow M, would be much less than if struck on top in the direction of arrow S. This is 
because the blow is opposed by the entire weight of the plane in the first instance and only 
by part of it in the second instance. Accordingly, a blow struck at L, will be much more 
effective in “‘jarring” the iron loose than if struck at F. On small pianes, where the weight 
is much less, the strike button is located at the end as shown in fig. 772. The strike button 
consists of a cylindrical piece of very hard wood inserted in the plane and which projects a 
little to receive the blow and thus prevents the plane being battered by the hammer. A 
mallet should be used but in practice the careless workman uses anything within reach, even 
though it be a lathing hatched with corrugated head. 


==, DO NOT STRIKF TOO HARD 





RELEASING 


Fics. 773 and 774.—Method of releasing iron in long and short planes. Never try to release 
the tron by knocking the wedge on one s:de and then the other—this will ruin the plane. 
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_ In grinding, the cutter must be ground perfectly square, 
that is, the cutting edge must be at right angles to the side. 
Enough metal must be removed to take out any nicks in the 
-’ cutting edge. Before grinding unloosen the cap and set it back 
about 14 in. from the edge and it will serve as a guide by which 
to square up the edge. 


The cutter should be held firmly on the grind stone at the prope- angle 
and moved continually from side to side of the stone to prevent wearing 
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Fic. 775 —Proper position of plane cutter on grind stone. Note the conditions which must 
be fulfilled to grind properly. 


the stone out of true. Grind on the bevel side only. The bevel angle 
should be about 30° as before stated and this angle is attained when the 
length of the bevel is twice the thickness of the cutter. Fig. 775 shows 
proper position of the cutter on the grind stone. 

In grinding, the edge should be shaped to one of the forms shown in 
figs. 757 to 759, depending on the type of plane and requirements. 


After grinding, the cutter will be found to have a wire edge, 
which is to say that the coarse grit of the grinder has left and 
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will always leave the edge comparatively coarse or rough in its 
fibre, and the edge is not keen as it should be to cut smoothly. 

This wire edge is removed by the aid of an oil stone as shown 
in figs. 776 and 777. 


In the case of a ‘‘double”’ iron, the cap should be kept with a fine, but not 
a cutting edge which must be made to fit the face of the cutter accurately, 
for if it do not, the plane will quickly “‘choke” with shavings, because 
of the shavings driving between the two irons. This ts important and it 
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Pacs. 776 ard 777.—Method of whetting plane iron on oil stone after grinding. In fig. 776, 
grasp iron firmly in the right hand with palm downward, pressing down with left hand near 
cutting end to give rubbing pressure. Rub to and fro nearly the length of the stone. Never 
use an undulating motion as this will produce a round edge, necessitating frequent grinding. 
After whetting the bevel side turn iron over and hold perfectly flat on the stone as in fig. 
777; give it two or three strokes to remove any wire edge. 


should be noted that a very minute openinz between the irons will let the 
shavings drive in and choke the plane. 


Adjusting the Cutter.—After sharpening the cap of a double 
iron, enter the screw in the slot and tighten screw lightly with 
cap up to within 14 in. of the cutting edge, then tighten screw. 
Finish the setting by driving cap up to its final position, striking 
lightly on the set screw. 
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The “‘set” of the iron is the amount of cutter face exposed 
below the edge of the cap and the iron is said to be set coarse or 
fine according to the amount exposed. The set, as before 
explained regulates the thickness of the shavings and is varied 





TIGHTENING 


Fics. 778 and 779.—Method of tightening the wedge or to make the cutter project a little 
more for a deeper cut. The same method is adopted for both long and short planes. It 
would be more effective to strike the long plane on its face but this is of course not permis- 
sible. Asa rule neither the wedge nor the iron should be struck in adjusting, though occa- 
sionally a very light tap may be given to the wedge in tightening or the iron in adjusting. 


according to the nature and kind of wood to be planed. For 
soft woods the set should be: 1% in. for jack; ' for trying and 
jointer; 1 for smooth plane. If the wood be hard or cross 
grained allow about one-half of the settings just given. 


The accompanying cuts show method of releasing, tightening and adjusting. 
To adjust cutter put in place, allowing its cutting edge to rest on the fore- 


PROJECTION OF CUTTING EDGE ba 





Fic. 780.—Method of gauging adjustment of cutting edge by sighting along the face of plane. 
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tinger to keep it from projecting beyond the face. Insert wedge, tap gently 
and adjust cutter to final position by the method shown in figs. 778 and 779. 


How to Plane.—Satisfactory results in the use of a plane 
depend largely on the plane being in perfect condition and 
properly adjusted as to “‘set’”’ and depth of cut to suit the kind 
of wood to be planed. 

The first thing to learn is the correct way of holding the 
plane as shown in fig. 782. 
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Fics. 781 and 782.—Wrong and right methods of holding the plane. The left hand thumb 
should not be placed on the right side of the plane because the position of the hand will become 
awkward at the end of thestroke and the motion of the plane restricted—try holding the plane 
both ways and see how much easier it is to work when held the right way as in fig. 782. 


Do not allow the plane to drop over the end of the board at either end of 
the stroke. Before planing examine the board with respect to the grain 
and turn the board so as to take advantage of the grain. 


In planing on the return stroke lift the back of the plane 
somewhat so that the cutter will not rub against the wood and 
thus prevent it being quickly dulled. 
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This refers to large surfaces especially when they.are rough, but on smal] 
work it is not necessary. : 


In planing a narrow surface let the fingers project below the 
plane and press against the side of the board as a guide to keep 
the plane on the work. 
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Fics. 783 and 784.—Wrong and right methods of beginning and ending the stroke. When the 
plane is allowed to tilt as in fig. 783, too much wood will be taken off at the ends so that the 
cut will not betrue. To prevent this, press down with the left hand in beginning the stroke 
and with the right in ending the stroke as in fig. 784, the object being to keep the face of the 
plane in contact with the wood during the entire cut. 


Should the plane choke with shavings look for the cause 
instead of just removing them. 


Remove the iron and examine carefully the edge of the cap. This must 
as before stated be a perfect fit otherwise there will be continual trouble. 


In planing a long surface as a long board, begin at the nght 
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hand end. Take a few strokes, then step forward and take 
the same number of strokes, progressing this way until the 
entire surface is passed over. 

To preserve the face of the plane, apply occasionally a few 


drops of oil. 
In cutting cross grain with a block plane the cut should not 


be taken entirely across but the plane lifted before the cutter 


LIFT REAR END WITH RIGHT HAND 





Fic. 785.—Method of making the return stroke to prevent cutter becoming dull by unneces- 
sary rubbing against the wood. 
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Fic. 786.—Method of using the fingers to guide the plane. It is better not to depend on this 
method because the hand must be placed in the wrong position, and the probability of 
getting splinters in the fingers. 





Fics. 787 and 788.—Method of using the block plane across grain. Evidently the cut must 
not be taken entirely across the board because it would split. In planing lift the plane before 
the cutter runs off the edge. Take a few Strokes as in fig. 787, with board in position MS, 
then reverse board to position SM, fig. 788, and continue planing as befors, 
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reaches the edge of the board, otherwise the wood will be split 
at the edge. After taking a few strokes reverse the board 
and continue as just directed as in figs. 787 and 788. 


| @ 
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Jointing.—The term jointing means the operation of truing 


up the face of a wooden plane so that all points in the face lie in 


plane at right angles to the sides of the plane. This is done by 


planing the face with a jointer plane until the desired surface is 
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cs. 789 to 791.—Tests for truth of surface of plane preliminary to jointing. Longitudinal 
truth of surface is determined by applying a straight edge as in fig. 789 In the try square 
test for transverse truth note first the shape of the sides whether straight, or (as in the case of 
some smooth planes) slightly curved. Of course unless the sides be straight, the try square 
cannot be applied. Fig. 791 shows application of wind sticks in testing for wind. 


obtained. It is a job for an expert carpenter and not for an 
amateur. 


The face of the plane after continued use and especially rough handling 
will wear out of true and become battered, hence occasionally the face should 
be tested as in figs. 789 to 791 to determine if it should be jointed. Use 
the fore plane or jointer and plane off the high spots as indicated by the tests 
until a true surface is obtained. In doing this make frequent tests with 
straight edges by square to determine if the surface is approaching the true 
form. 


After the face has been brought to the proper surface, the sharp edges 
between the face and two sides should be eased with a slight chamfer to 
prevent splinters. After jointing, a few drops of lubricating oil rubbed on 
the face will improve the operation of the plane. 
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Serapers.—The term scraper usually signifies a piece of steel 
plate of about the thickness and hardness of a saw. There are 
several types of scrapers, as: 

1. Unmounted. 

2. Handle scraper. 

3. Scraper plane. 





Fic. 792.—One method of holding a curved side-plane in the vise. This will give a rigid support, 
whereas if the support strips were not inserted, the plane would not be securely held in the 
vise and would probably turn out of position during the planing operation. 


The unmounted scraper is simply a rectangular steel blade, 
whose culling edges are formed by a surface at right angles to the 
sides. Quicker cutting is secured by having the cutting edge 
more acute, but more labor is required to keep it sharp. 

The cutting edge is sharpened by filing or grinding. 





Fics. 793 to 795.—Union adjustable handle scraper. Fig. 793, shows some of the settings tc 
enable the blade to reach any desired place. Yo adjust, loosen thumb nut at the back, 
releasing the teeth. Further adjustment is made by loosening the nut at the front of the blade, 
permitting rotation in either direction. Fig. 794 shows interlocking teeth at back of blade, 
and fig. 795, position of hands in using the scraper. 
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For smooth work the roughness of the edge may be removed by an oil 
stone but the rougher edge will cut faster. 
) In cutting, the scraper is inclined slightly forward and is more conveni- 
ently held when provided with a handle or mounted as a plane. The 
accompanying cuts show various scrapers. 





Fie. 796.—Union adjustable veneet scraper for veneers and cabinet work. It can also be used 
as a tooth plane. 


Fic. 797.—Stanley cabinet makers scraper, plane. In working, the blade springs backward 
opening the mouth and allowing the shaving to pass through. As soon as the working pressure 
is released, the blade springs back to its normal position. 







BLADE INCLINED IN 
pirection /4 & DIRECTION OF CUT 
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CUTTING EDGE | 


Fics. 798 and 799.—Scraper with normal (90°) cutting edge and acute (less than 90°) cutting 
edge, showing position of scraper in cutting. 
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To Sharpen Scraper Blade for Heavy Work.—A good method 
of sharpening the scraper so as to avoid too frequent use of the 
oil stone is as follows: 


1, File cutter to a keen edge, removing wire edge with a coarse, medium 
oil stone. 





Fics. 800 and 801.—Scraper steels or burnishers. Fig. 800, oval form fig. 801, round form. 
This tool is used to turn the cutting edge of a scraper after filing and honing. By turning is 
meant pushing the particles of steel which form the corner over so that they will form a wire 
edge which will stand at an angle with the sides of the scraper. 


2. Holding burnisher in both hands, turn the edge. 


3. Begin with light pressure and hold the steel at nearly the same angle 
as the file was held in filing. 


4. Bear on harder for each successive stroke, and let the tool come a little 


BURNISHER 





CUT TING 


Fics. 802 and 803.—Application of burnisher in turning the edge of a scraper after filing and 
honing. Fig. 802 shows angles at which burnisher should be held. The edge is usually 
turned in two or three strokes with burnisher at 5°, 10° and finally at 15° as shown. Fig. 803 
shows appearance of turned edge (greatly enlarged). 
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Fic. 804.—Turning edge with burnisher. Note angle at which the tool is held. The stroke is 
made from bottom up as indicated by the arrow. Slightly lubricate burnisher to assist it in 
sliding over the edge of the scraper without scratching. 


Fic. 805.—Union adjustable veneer scraper with 
wood bottom. It is used for scraping veneers 
and cabinet work and because of its peculiar form 
it is well adapted to fine work. The wood bottom 
reduces friction. This scraper can also be used 
as a tooth plane. 
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nearer level each time, finishing with tocl at angle of about 60° from the 
face of the blade. 


5. Be sure that the steel never ccmes down squarely on the fine edge, 
for that will ruin it. 


6. Keep the edge a little ahead of the face of the cutter. The object is to 
get a hook edge that is sharp. 


—Sargent. 
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CHAPTER 19 


- Boring Tools 


There are several kinds of boring tools, each class adapted 
to meet special working conditions, such as: 


1. Punching 4. External boring (turning) 
2. Boring 5. Counter sinking 
3. Drilling 6. Enlarging 


The various kinds of tools used for these operations are 
_ respectively: brad awls, gimlets and augers, drills, hollow augers 
and spoke pointers, counter-sinks, reamers. These various 
tools are called bits when provided with a shank instead of a 
handle for use with a brace. 


























INITIAL 
POSITION 
CROSS 

GRAIN 





Fics. 807 to 809.— Method of using the brad awl. Always start with the edge of the tool across 
the grain of the wood as in fig. 807. In forcing the tool into the wood do not turn the tool 
completely around but give only sufficient turning movement in alternate directions to cut 
and crush the fibres, extreme positions LF, and the arrows indicating this movement. 
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Brad Awls.—An awl is a pointed tool for piercing small holes. 
The blade is shaped and pointed to suit the conditions of use. 
Brad awls have an edge like a screw driver and can be used as 
such on small screws. Its principal use is in quickly making 





Fics. 810 and 811.—Gimlet and gimlet bit showing two constructions of the working end, twist 
(fig. 810) and shell (fig. 811). In using the gimlet the handle is grasped in the right hand and 
pressed into the wood by the palm (in starting), the shaft of the tool projecting between the 
first and second fingers. It is driven into the wood by a series of half turns, being released 
and re-grasped at each half turn. 





Fics. 812 to 815.—Bit and auger heads. Fig. 812, single cutter, extension lip, coarse screw. 
Recommended for general all around boring; rapid, clean cutting and very easy boring. 
Particularly adapted for difficult boring in wet, green, very hard or knotty wood and boring 
with the grain. Fig. 813, double cutter, extension lip, fine screw. Recommended for fur- 
niture and cabinet work, or wherever a particularly smooth hole is essential; bores easily and 
clears readily. Fig. 814, ship head with single cutter and corase screw. Note absence of lip. 
Recommended for deep boring or in woods with strong grain. Especially adapted for boring 
plug holes in making riveted copper fastened joints in fine boat construction (see page 56). 
Will stand many sharpenings: does not bore as smooth a hole as types with spur. Fig. 815, 
ship head single cutter without either screw or lip, sometimes called “bare foot.” Especially 
recommended for deep boring in wet pitchy woods or when particularly straight boring is 
essential, as in boring shaft og of boat for propeller shaft. Having no screw it has little 
tendency to follow or drift with the grain of the wood. 
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a hole for starting a nail or screw into hard wood. Figs. 807 to 
809 show method of using the awl. 


Gimlets.—These are for boring small holes by hand pressure, 
though the bit form of gimlet is used in a brace being adapted 
to heavier and quicker boring than the gimlet which has a 
handle. There are two kinds of gimlet: 1, twist, and 2, plain 
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Fics. 816 and 817.—Single and double twist auger bits. Jn operation, the screw on the end of 
the bit draws the tool into the wood, making a heavy pressure unnecessary. The nibs make 
an incision on the wood below the cut made by the cutters which take the shavings out and 
into the twist, this in turn lifting them out of the hole. In the single twist auger the cuttings 
are thrown into the center of the hole and delivered more easily than with the double twist 
auger, which crowds the cuttings to the walls of the hole where they are likely to become 
jammed between the tool and the work. The single twist type is thus adapted to boring deep 
holes. 


or shell as shown in figs. 810 and 811. Extra large gimlets 
(14 to 1% in. diam.) are called 
auger gimlets. 

A gimlet serves many purposes 
when a brace and bit are not at 
hand or when only one hole is to be 
bored, saving the time of setting bit 
in driver. 





Fics. 818 and 819.—Single and double thread. The single thread (fig. 818) is coarse pitch 
for quick boring. Especially adapted for hard or gummy woods, end grain boring, mortising 
doors, etc. The double thread (fig. 819) is unsurpassed for accurate work in seasoned wood 
not extremely gummy or hard and is preferred by cabinet makers. A bit with double thread 
can be used for practically all work but it bores more slowly than the coarse single thread bit. 

NOTE.— If finish be looked for around the point the double thread will have a lead to 
each lip and has some advantages as a starting cut. The single thread has the advantage of 

an extra amount of wood that would be taken with the other lead, say a fine screw of 28 

threads on point per inch with a lead of 14, would bore one inch with 14 turns. But, to take 

into consideration all kinds of wood on regular work 16 per inch is good, but for fast, rough 
work, six or eight turns single is used with good results.— The James Swan Co. 
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Augers.—These are used for boring holes from /4 up to two 
inches. The sizes are listed in 16ths, thus a 2 inch auger is 
listed 32. When made with a shank for use in a brace, this 
style of auger is commonly called a bit. 

STRAIGHT CORE 
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Fic. 820.—Straight core bit. This style is suitable for boring hard woods. 


RING FOR HANDLE mai 












Fic. 821.—Ring auger, for heavy work, principally on hard woods. Augers of this type 
are adapted for heavy timbers, and for large, deep boring. In using, a handle, preferably of 
hard wood, is inserted in the ring for turning the auger. In this way a tremendous leverage is 
obtained. These augers, so far as the worm and twist are concerned, are similar in design 
to the nut augers and to the boring machine augers. 





Fics. 822 to 823.—Nut auger and handle for boring where greater dimensions or depths are 
required than can be secured with ordinary bits. They are used with wooden handles, giving 
the operator both hands for controlling the tool. In mill or bridge work in boring heavy tim- 
bers they are especially valuable. They are constructed with side lips, but without spurs, 
which make them bore easily, and give them lasting qualities 

NOTE.—Boring speed. The pitch of the screw determines the speed of the bit. It is imprace 
ticable to make a different pitch for every kind of boring but certain standards have been 
adopted for general work. The thread is made fine, coarse, or very coarse, according to speed 
of boring permitted by the nature of the wood to be bored. For instance, a very coarse (single 
thread) is used on electrician’s bit, giving a speed of one inch per six turns—evidently such 
speed is only desirable in soft woods. Fine double thread, double lip bits have a speed of 
one inch per 18 turns. 
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Owing to the enormous variety of bits on the market, it is difficult to 
select the one best adapted for a given purpose. For accurate boring, for 
rapid boring for rough boring, the bit adapted for the purpose must be used 
to get the proper result. 


It is not generally understood how important a part the thread of the screw 
plays in boring. The terms “‘coarse’’ and “‘fine’”’ as applied to a screw are 
relative, and may be épplied to either single thread or double thread. The 
bit having a given number of double threads to the inch, provided the 
cutters are pitched to correspond with those threads, will bore just as fast 
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Fic. 824.—Center auger bit for boring through thin material which might split with bits of 
other types. The spur is set at the center of the hole to be bored and serves to guide the bit. 
The scorer makes a circular incision in the wood and the lip following removes the wood 





f 1G. 825.—Wright expansive auger bit with screw adjustment and cap binder. Before the plate 
bind firmly the position of extension may be adjusted by the adjustment screw on the side, 
to its exact position and then the plate firmly locked by the lock screw. It is seen that they 
can bore up to a three inch hole. Shorter extensions come separately for boring smaller 
holes larger than 1 in. 





Fic. 826—Foerstner auger bit. This bit unlike ocner auger bits, is guided by ts circular rim 
instead oi its center, hence it will bor any arc of a circle, and can be guided in any direction 
regardless of grain or knots, leaving a smooth surface. It is specially adapted to delicate 
pattern work core bores, veneers, screen, scalloping, fancy scroll, twist columns, newels, 
ribbon moulding, mortising, etc. Directions: To bore an angle or to bore an arc, hold the 
bit near the flange firmly upon the wood with the thumb over the shank, and the fingers 
underneath the board or block, being careful not to crowd the bit too fast at first, until the 
whole flange is in the wood in its desired course. With practice many new uses will be found 
for the bit. 
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Fics. 831 and 832.—Ratchet brace for holding bit. The jaws LF, are held in the screw sleeve 
M, by means of which they are adjusted The ends of the jaws which hold the bit are seen 
projecting from th: sleeve at S. A, is a cap which turns joosely on the end of the brace. 
The auger i\ guided by holding the cap in the left hand, and turned by revolving the brace 
with handle B. The ring G, adjusts the ratchet for right or left release. 





Fic. 833.—Goodell-Pratt angular brace for boring in close places. The brace can be fastened at 
any desired angle, the setting mechanism preventing slipping. 





Fics. 834 to 836.—Sharpening a Foerstner bit. To sharpen the bit, takea hard three-cor- 
nered file, grind smooth at front end, thus making a three-cornered scraper (fig. 834); 
scrape inside of flange until sharp, and take off outside wire edge with oil stone (fig. 835). 
File the cutters with small fine cut file (fig. 836). For very smooth work, take the edge off, 
so as tofform a very slight bevel on outside edge of flange, always being careful to have 
the flange project a little beyond the cutters. In case a bit be too hard, heat a pair of tongs, 
and take hold of the shank back of and close to the flange, and draw the temper to a light blue 
color, then cool in water. Then the bit can be easily filed and scraped 
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It should be clearly understood that the double thread bit is jntended for 
soft wood, the single thread for hard wood, as the Jatter will not clog up as 
readily as the former, while if the double thread were left coarse enough not 
to clog, it would make the bit bore too hard. 





How to Sharpen Augers.—To 
sharpen the spur, hold the bit in the 
left hand with the twist resting on the 
edge of the bench. Turn the bit 
around until the spur to be sharpened 
comes uppermost. File side spur, 
next to screw, carefully keeping the 
original bevel. File lightly until a fine 
burr shows upon the outside, which 
carefully remove by a slight brush 
witha file; result, a fine cutting edge. 


To sharpen the cutter, hold bit 
firmly in left hand with the worn 
point down on edge of bench, slanted 
away from the hand with which you 
file and file from inside back, and be 
also careful to preserve original bevel 
and take off the burr or rough edge. 

Never sharpen outside of spur. 


It is rarely necessary or advisable to 
sharpen the worm, however, it may often 
be improvedif battered by using a three- 
cornered file, carefully manipulated, using 
one of a size that fits the thread. A half 
round file is best for the lip and with care- 
ful handling may be used for the spur. 


Fic. 837.—Swan extension bit holder (standard electricians’ size). This holder will follow 


through a % in. hole. 
Fic. 838.—Swan depth auger gauge. 


A convenient attachment where a number of holes are 


to be bored to a given depth. Easily adjusted to any depth. 
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Twist Drills.—In addition to augers and gimlets, a carpenter 
should possess a set of twist drills. These are for drilling small 
holes where the ordinary auger or gimlet would probably split 


Fics. 839 and 840.—Vertical and hori- 
zontal boring with bit and brace. 








Fics. 841 and 842.—Auger bit guider and method of using. Each guider consists of a brass 
disc with a soft metal center so as to accommodate itself to the screw point. It is used as 
shown to rebore or counter bore to a larger size any hole previously made. 
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the wood. They come either with square shanks for breast dull 
shocks or with round shanks for use with a brace as shown in 
figs. 845 and 846. These drills come in sizes from l% to 5% or 
more varying by 32nds. 

A drill differs from an auger or gimlet in the absence of a 
screw and a less acute cutting angle of the lip, hence there is no 
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Fic. 843.—“*Yankee”’ double-speed breast drill with three jaw chuck holding up to ¥% in. 
straight shank drills. It has two speeds, right and left ratchets and continuous ratchet; 
also direct drive. ; 


Fic. 844.—“Yankee”’ drive gear of double-speed breast drill. The peculiar feature of this gear 
is in the shifter on cylinder between the small gears. The movement of this shifter in the 
various notches causes the tool to perform different movements. Jn the first notch nearest 
the chuck it is an ordinary or plain breast drill. In the second notch it becomes a left hand 
ratchet, useful in removing taps, but especially to loosen drill if it become jammed in a hole 
and cannot be removed forward or crank revolved backward. In the third notch it becomes a 
right hand ratchet. : In the fourth notch any movement of the crank, however short, or 
turned continuously in either direction, or a combination of the two, the drill in the chuck 
— always turn to the —— oo drill continuously, hence no time is lost and double the work is 

one as compared with single or a right ha: i i i in corners 
ea amp aati a - Tadd, nd ratchet. It is especially convenient in 
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SQUARE TAPER SHANK 









STRAIGHT SHANK TWIST 

Fics. 845 and 846.—Bit stock twist drill for use with brace and straight shank twist drill for use 
ahohepe drill chuck. Note absence of screw on cutting end which prevents splitting of the 
wood. 





Fic. 847.—“‘Yankee” chain drill with automatic and ratchet feed. The taking up and releasing 
of chain is done with a friction feed, by simply turning brace or breast drill by which chain 
drill is operated. When the chain is tight, the automatic feed operates by turning of small 
lever to horizontal position as in illustration. When drill has reached desired depth the 
automatic feed is thrown off by turning lever to upright position. Reverse movement of 
brace and drill is withdrawn, chain slackened in moment. The automatic feed is positive, 
fixed and without adjustment for drills up to }4 inch, so that drills cannot be broken in use. 
There is no hand feed, nor any parts requiring attention, and nothing to catch or pinch the 


fingers in use. 
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tendency to split the wood, that is, the tool does not pull itself 
in by a taper screw but enters by external pressure. 

For many operations especially where the smaller drills are 
used, as in drilling nail holes through boat ribs and planking, 
a geared breast drill is preferable to a brace. 


Hollow Augers.—These are for external boring, or in other 
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Fic. 848.—Ames hollow auger. Cuts from 34 to14%. The two wing like projections seen at 
the left are the cutters; these are adjustable by the screws to the precise size wanted. 





Fic. 849 —Swan spoke pointer or conical hollow auger. The illustration plainly shows the cut. 
ter, which is held in position by the central screw, and adjusted by the two upper screws 
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words, turning. A frame centered and attached to a bit shank 
carries the cutters, there being provision for adjusting the cut- 
ters to various diameters within the range of the tool. 


Spoke Pointers.—These are similar to hollow augers but cut a 
conical, instead of a cylindrical surface. The cutter is placed 
lengthwise. 
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Fics. 850 and 851.—Goodell-Pratt counter sinks. Fig. 850, flat, or two cutter; fig. 851, fluted 
or multi-cutter, sometimes called “‘Rose.” 
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Fics. 852 and 853.—Goodell-Pratt reamers. Fig. 852, square type; fig. 853, octagonal type. 


Counter Sinks.—Sometimes it is necessary to make a conical 
shape enlargement of a hole at the surface of the wood. This is 
done by a bit tool called a counter sink which is worked in a 


hand brace. 
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Reamers.—A reamer is a long tapered cutting tool for enlarg- 
ing holes. While used chiefly by machinists there are frequent 
occasions in carpentry when a reamer may be employed to 
advantage, as for instance, enlarging holes in hinges when too 
small for the screws on hand, etc. Fig. 852 shows a desirable 
type of reamer with square shank for use with brace. 
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CHAPTER 20 


Fastening Tools 


The term “‘fasiening”’ for want of a better word, is here used 
to classify those tools employed in the operation of securing 
such parts of the work that must be fastened together with 





Fic. 854.—Stanley bell face, octagonal neck and poll, nickel plated mahoganized handle nail 
hammer. 





Fic. 855.—Goodell-Pratt nail set. 


nails, tacks, screws, bolts, etc., the tools used comprising the 
various hammers, screw drivers and wrenches. 


Hammers.—The hammer is an important tool in carpentry 
and there are numerous types to meet the varied conditions of 
use. All hammers worthy of the name are made of best steel 
‘carefully forged. hardened and tempered. 
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Don’t expect to get a good hammer in the five and ten cent sloré, 
but buy only the best. 

The variations of form in the different nail hammers lie in 
the shape of the claw, whether curved as C (fig. 856) or so-called 
straight as B (fig. 857). Also, referring to the two figures, the 
shape of the face, whether flat, A, or rounded D, (the latter 
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Fics. 856 and 857.—Curved nS: so-called “‘straight’’ claw nail hammers. 
E> 
STARTING “+ FINISHING WRONG 
\ 
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Fics. 858 to 860.—Method of driving anail. Fig. 858, guiding nail with left hand at start; 
fig. 859, using nail set to drive nail head below surface of the wood and to prevent hammer 


marks. Fig. 860 shows result of not hitting nail square due to wrong iti ~ 
line shows nail knocked sidewise. is SBOE TE RON Sts 
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called Bell Face), style of neck E, poll F, and general 
finish. 


The bell face pattern D, differs from the plain face pattern A, in that the 
face of the former is slightly rounded, rendering less liable the possibility 
of the hammer head marring the wcod. In the bell face pattern the neck E, 
is of smaller diameter than the poll F, and either the neck or poll or both 
are round or octagonal. In all flat or plain face hammers the neck G, forms 
the poll and is either round or octagonzl. These differences are clearly 
shown in the cuts. 


The handles are usually of hickory, mahoganized or ebonized. 







HAMMER MARKS 


Se 
“NAIL WITH 





Fics. 861 and 862.—Appearance of board after nail is driven by an amateur and by an expe- 
rienced carpenter. Fig. 861 shows five misses—the usual average. These indentations, 
especially with soft wood, are quite marked and unsightly. 






WRONG N NAIL BENT AND 
WAY ay JAMMED IN CLAW 


Fics. 863 to 865.— Wrong and right methods of drawing a nail with claw of the hammer. No 
explanation necessary - 
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In using a hammer, the handle should be grasped at a short 
distance from the end and a few sharp blows rather than many 
light ones given. Keep the hand and wrist level with the nail 
head so that the hammer will hit the nail squarely on the head 
instead of at an angle. Failure to do this is the reason for the 
difficulty so often experienced in driving nails straight. 


The face must be free from grease or dit to drive a nail straight, hence 
frequently rub the face of the hammer on wood. Hammers are designed to 





PARALLEL 
“SIDES 





Fics. 866 to 868.—Action of screw driver with ends having tapered and parallel sides. Figs. 
866 and 867 show large range of work with tapered sides but considerable downward pressure 
must be exerted to prevent the screw driver rising out of the slot. Fig. 868 shows correct 
shape. Evidently with parallel sides there will be no tendency for the screw driver to rise, 
no matter how much turning force be exerted. 





Bic. 869.---Small screw driver with short round blade. 


drive nails and not to hit wood (or fingers), accordingly in starting tap 
gently while the nail is guided with the fingers and finish with a nail set as 
in figs. 858 and 859. Hammers vary in size from 5 to 20 ozs. The bench 
worker usually employs one weighing 14 to 16 ozs, 


Screw Drivers.—A screw driver is very similar to a chisel 
and differs from the latter chiefly in the working end, which is 
blunt. There are very few screw drivers having a correctly 
shaped end. Usually the sides which enter the slot in the screw 
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are tapered. This is done so that the end will fit into screws of 
widely varying sizes. 

In using a screw driver having a tapered end a force is set up 

_ due to the taper which tends to push the end of the tool out of 

the slot. Accordingly it is better to have several sizes with 

| properly shaped parallel sides than to depend on one with 


OBJECTIONABLE TAPERED END 


Fics. 870 and 871.—Plain screw drivers. Fig. 870, round pattern; fig. 871, flat pattern. In 
fig. 871, note the objectionable tapered sides at the ends. The reason manufacturers shape 
the ends this way is to adapt the tool to a large range of work, because most workmen make 
the mistake of false economy and buy only one screw driver, whereas they should have several 
different sizes with properly shaped ends as explained in the text. 








Fic. 873.—“Yankee” ratchet screw driver, right and left hand. At the blade end there are two 
spring jaws fastened together as shown and kept in place by ring surrounding them, which 
ring is fastened to fork on end of blade. A spring between fork and lower end of jaws keeps 
latter in position to hold screw eye, as shown. Pushing up the jaws with thumb of hand hold- 
ing driver, the point of jaws readily open to insert screw eye, which should be pushed down 
into holderso it rests solidly in V-shaped groove. The jaws are then released and grasp screw 
eye. Theratchet works either right or left hand, for driving or taking out screws. In opera- 
tion, the jaws are pushed over screw eye and driver turned, the spring Jaws holding screw eye 

The knurled washer on blade is to start screw eye with 


hen loosed, soit does not fall to floor. ‘ 
Srfanat and forefinger, while the hand holds the tool. Especially adapted to places where only 


one hand can be used- 
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tapered sides for all sizes of screws. 
There are two general classes of screw 
drivers, the plain, and the so-called 
automatic. 


Figs. 870 and 871 show typical plain screw 
drivers. The operation of driving a screw 
with a plain screw driver consists of giving it a 
series of half turns. 


Where a number of screws are to be tight- 
ened there is a saving in time by using a screw 
driver bit which is used with a brace the same 
as an auger bit. The quickest method of 
driving a screw is by means of the so-called 
automatic screw driver shown in fig. 874 (there 
being various types). The advantage over the 
plain screw driver is that instead of grasping 
and releasing the handle from 25 to 30 times in 
turning a screw home, it is grasped once and 
with two or three strokes back and forth the 
screw isdriven home, thussaving labor and time. 


NOTE.—Special screw drivers may be obtained with 
spirals of different angles to suit working conditions, Good- 
ell Pratt’s practice is: 40° spiral for rupidly driving small 
screws; 30° spiral for general work; 20° spiral for driving 
large screws in hard wood. 

NOTE.—“Yankee” push brace. This tool is so 
named because it will hold all the small tools used in a bit 
brace, butis operated by pushing the handle to revolve the 
tools, in same manner as a Yankee spiral ratchet screw 
driver. It is adapted especially to the lighter work ordin- 
arily done by a brace. It will, with little effort, bore 4% 
holes in metal, drive 34 inch auger bit in hard woods or 
will drill holes, drive screws in our out; can be used for 
tapping holes, and with socket bit drive in small lag 
screws, run burrs, or nuts, on bolts, etc. The tool being 
straight and cylindrical and operated by pushing, can reach 
into many places, in corners, holes back of obstructions 
where a brace cannot be operated. The ratchet move- 
ments enable this push brace to be used for occasional extra 
heavy work than can be conveniently done by the push 
movement. The spiral rod is of steel, grooved for both 
right and left hand, with extra long (1% in.) nuts of hard 
bronze, to secure extra durability. All the working parts 
are protected by sleeves, so no parts are exposed to dirt and 
grit. This push braceis especially useful in car shops, for 
fitting up either wood or steel cars, bridge or structural 
work templates, pattern makers, in garages. 


To drive screws in, the shifter is moved to end of slot toward bit, to drive 
Screws can be ratcheted in or out by turning the handle as in a ratchet 


screws in or out), with the tool closed up and locked by turning the milled collar 
When closed and locked (with shifter midway between ends of slot), the tool 


jally effective as a long screw driver to reach out of the way places. 


It can also be made rigid with spindle fully extended and shifter midway between 


In this position it becomes espec 





or by aratchet movement, or it can be made rigid, as an ordinary screw driver. The spindle has two spirals, 


it is moved to end of slot toward handle. 


one right and one left hand with corresponding nuts. 
screw driver (setting shifter same as for pushing 
in front of shifter case a quarter turn to the left. 


becomes rigid or as an ordinary screw driver. 


pushing on handle, 
ends of slot. 


Fics. 874 to 876.—‘‘Yankee” quick return spiral ratchet screw driver with springs. In operation, it drives or draws screws by 
screws out, 


| 
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Wrenches.—There has been placed on the market an undue 
multiplicity of wrenches—of many kinds and patterns for every 









fic. 877.—Goodell-Pratt double end type plain wrench. The feature of this wrench is that it 
will fit two sizes of nuts anc the sides of the jaws being at an angle to the body of the wrench, 
admits of turning a hexagor aut with a smaller swing than would be possible with the straight 
type. This permits working in close places. 


conceivable use. The wrench, though it may not be so con- 
sidered, is a somewhat dangerous tool, when very great force is 


SLIDING ADJUSTMENT 


STATIONARY JAW 
Fic. 878.—P, S, and W, “monkey” wrench. 


applied to start an obstinate nut. Often under such conditions 
the jaws slip off the nut, resulting in injury to the workman by 


NOTE.—How to use a “monkey” wrench. Fit the jaws of the wrench squarely on the 


nut, with the screw toward the user so as to bring the strain on the screw and bolster. Turn 


the screw up tight, so as to be sure the jaws grip perfectly. Keep the screw oiled to prevent 
rust. Don’t use too small a wrench where a large one is needed. Don’t try to turn with the 
tips of the jaws. Don’t get the habit of using a wrench for hammer. Don’t increase the leverage 
of a wrench by attaching a length of pipe to the handle, unless perfectly willing to take the risk 
of disabling the wrench. 
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violent contact with some metal part. There are three general 
classes of wrench: 
1. Plain. 

2. Adjustable. 
3. Socket. 








Fics. 879 to 881.—Goodell-Pratt socket wrench and sockets. Evidently such type of wrench is 
adapted to working in close places and since the socket surrounds the wrench there is no 
danger of it slipping off the nut as in the case of the two jaw wrench. 


Plain wrenches are made in a variety of patterns, the jaws 
being fixed with opening to suit a certain size nut. 

The principal adjustable wrench is the Screw or so-called 
“monkey” wrench of which everyone is familiar. 


This is the type wrench that will meet the carpenter’s occasional needs 
and he should possess several sizes to meet his particular requirements. 
Never use a wrench too small for the job, and it is well to remember that 
wrenches should not be used as hammers. A late development in wrenches 
is the socket type. These wrenhces are designed especially for working in 
close places and are intended more for machinists and automobile repair 
men than for carpenters. 






APPLY BLOWS AS NEAR 


Fic. 882.—Starting an THE Bes POSSIBLE 


obstinate nut or bolt. 
Rusty, or large nuts or 
bolt heads often require = — 
more than a straight an FSi 
pull. Asharp blow with 
a hammer often starts 
an obstinate hold, 
where a straight pull 
would not. It is not 
advisable only in ex- ; 

treme cases to use the hammer on wrench, but a hard wood block will do as well. In ex- 
treme cases a steady pull aided with blows will dothe work. The blow should be delivered as 
near the nut as possible, as shown in the figure, instead of at the other end of the wrench 
as ts usually and erroneously done, thus avoiding the spring and inertia of the wrench, and 
delivering the full energy direct to the nut. 
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CHAPTER 21 


Sharpening Tools 


Especially for the amateur too much cannot be written on 
the subject of sharpening tools and methods of sharpening. In 
fact if an expert carpenter cannot turn out good work with dull 
tools, how can an amateur expect to work at all with dull tools. 
This section should accordingly be carefully read by all. The 
tools used for sharpening by the carpenter (in addition to files 
already described) are: 


1. Grind stone. 
2. Oil stone. 


Grind Stones.—A grind stone consists of a large flat disc 
mounted on a shaft between bearings and arranged to turn 
either by foot or belt power. Grind stones are selected with 
reference to their “grit.’”” They are natural sand stones, and 
their cutting material is oxide of silicon, or quartz sand, as it is 
commonly called. 

A coarse soft grit stone will remove material more rapidly 
than one with finer grit, but the surface produced will be rough 
as compared with that produced by the other. Hence, a grind 
stone suitable for grinding carpenter’s tools should be of fine 
grit; it should also be soft. 

Most of the grind stones come from Huron, Mich., Berea, Ohio, and from 


Grind Stone Island, Nova Scotia. Berea stones are rather coarse, those 
from Nova Scotia are of all grades. 
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Grind stones are softer when wet than when dry, hence they should nevet 
be left standing with one side in the water, because when the stone is again 
used, the wet side will wear faster than the dry side. 


The tangential speed cf a grind stone for carpenter’s tools should be from 
500 to 600 ft. per minute. A rough rule for tool grinding is that the stone 
is at its maximum speed when, if run faster, it would throw water from 
its face. 


Use of Water on Grind Stones.—Water is used as a medium 


ADJUSTMENT SCREW 


ADJUSTMENT PIVOT < ‘\ 
“pion Zack . 








HARDENED 
STEEL SCREW 


Fics. 883 and 884.—Grind stone turning device and method of attaching. The hardened steed 
screw is free to revolve in its frame which is pivoted off center as shown. By turning the 
adjustment wheel the steel screw may be brought toward or away from the grind stone. 
When forced against the stone the screw at once begins to revolve. The effect of the side- 
wise advancement of the threads gives a shearing cut across the face of the stone thus grinding 
off the high spots. To sharpen the screw it is softened and recut. 


for carrying off the heat produced in grinding and also for wash- 
ing off the particles of stone and steel resulting from the grind- 
ing. These particles if allowed to remain would fill the inter- 
stices of the stone and make the surface too smooth to cut. 
Water is best supplied from an elevated tank with a stop cock 
so as to shut off the supply when the stone is not in use. 


NOTE.—In mounting a grind stone never use wooden wedges because they are either 
driven in too tight or become wet and swell sometimes bringing so much pressure on the stone 
as to cause a crack. To properly mount, fill the space around the arbor with lead or cement 
after the stone is centered. Use wooden washers or double thickness of leather between the 
flanges and stone. 
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To True a Grind Stone.—After considerable use, the face of 
the stone will wear out of true and must be brought back to its 
circular form concentric with the axle. While this may be done 
with hand tools it is best to use one of the various truing devices 
which do the work with lathe precision. These are shown in 
the accompanying cuts. Where these devices are not available, 





Fic. 885.—Emery wheel disc dresser. The disc cutter which revolves in the jaws is specially 
hardened. 


a simple method of truing a stone is to wear it down against a 
bar of iron or large worn out file held firmly down across the 
trough or frame in such a position that the projecting parts of 
the cutting surface scrape against it as the stone revolves. 


Tool Rests.—For general tool grinding, a rest is used. There 





Fic. 886.—Emery wheel diamond point dresser. A small diamond (which is the hardest cutting 
material known) is inserted in the end of the rod. Diamond dressers are not guaranteed by 
the manufacturer and only experienced mechanics should use them. 


are various kinds, but the ordinary wooden rest is preferred by 
many because should the tool catch, the rest would be thrown 
out and the danger of damage to the stone or operator minimized. 


Abrasives.—Corundum, carborundum, alundum and emery 
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are the ordinary abrasive materials. These vary in hardness. 

The best cutting abrasive is not necessarily the hardest but its 

form of fracture has much to do with its cutting quality. 
Corundum is oxide of aluminum and its fracture is conchoidal and 


generally crystalline. Carborundum isa silicide of carbon, being the product 
of the electric furnace. Its fracture is sharply crystalline. 


Alundum consists of a fused oxide of alunimum. It has the thoughness of 
emery and breaks with a sharp conchoidal crystalline fracture. 


WATER SUPPLY 
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Fics. 887 and 888.—Hand or foot power and engine-driven grind stones. In fig. 887, the water 


is contained in the trough underneath the wheel. It is important not to let the wheel stand 
in the water when not in use. 


Grinding Wheels.—The composition of a grinding wheel con- 
sists of the cutting material or abrasive (usually called grit) 
and the bond. The cutting quality of a wheel depends chiefly 
on the grit and the hardness on the bonding material. The 
object of the bond is not only to hold the particles of grit 
together with proper factor of safety, but to vary its tensile 
strength, the wheel being called hard or soft according to the 
tenacity with which the bond holds the particles together. A 
wheel is said to be too hard when the bond retains the surface or 
cutting particles until they become dull, and too soft when the 
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particles are not held long enough to prevent undue wear of 
the wheel. Wheels are bonded by the vitrified, silicate, elastic 
and rubber processes. 


Grinding wheels of corundum, carborundum, and emery are frequently 
used in place of grind stones because of the more rapid cutting. In using 
one of these wheels to grind a tool, it should be noted that on account of the 
high speed of revolution considerable heat is generated, hence the tool should 
be held lightly against the stone and frequently dipped in water, otherwise 
it will be burned. If an emery wheel burn badly it may be because it needs 
dressing. 


ADJUSTABLE 





Fic. 889.—Geared hand power emery wheel grinder with adjustable tool holder that may be set 
for any bevel. : 


Oil Stones.—These are used after the grinding operation to 
give the tool the highly keen edge necessary to cut wood 
smoothly. The oil stone is so called because oil is used on it 
for the same reason that water is used on a grind stone—that is, 
to carry off the heat resulting from friction between the stone 





NOTE.—Directions for installing and using emery wheels. Before putting on a 
wheel, tap it lightly with a hammer to ascertain if it be sound. If it ring, it has not suffered 
from ill usage. To get the best results, the wheel should run ata surface speed of from 5,000 to 
5,500 feet a minute, but for tool grinding, or when running the wheel in water, a slower speed is 
advisable. In grinding, avoid heavy pressure, as it causes the wheel to glaze and fill up more 
rapidly. Mount wheels ona strong, substantial stand, and see that they are kept true by using 
a diamond or dresser. Iron flanges, with rubber or leather washers, should be used on both 
sides of the wheel. Wheels should be run toward the operator, and constant care taken so that 
the rests are kept close to wheel. Do not run wheels on small spindles. The following Tule isa 
good one to adopt: wheels 4 inches diameter and under, } g-inch spindle; 5 to 10 inches, 1 Poa 
spindle; 12 inches, l-inch spindle; 14 to 16 inches, 14-inch spindle; 18 to 20 inches, 1%-inch 
spindle; 22 to 36 inches, 2-inch spindle. 
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and tool and to wash away the particles of stone and steel that 
are worn off by the rubbing. The process of rubbing the tool on 
the stone is called honing. There are two general classes of oil 
stones: 

1. Natural. 

2. Artificial. 


Natural Oil Stones.—There are two general classes of natural 





Fic. 890.—Goodell Pratt bench grinder with all gears enclosed. The wheel is 4 inches diameter 
with a l-inch face. It is geared so that the wheel makes 22 revolutions to each revolution 
of the crank. 


stones grouped according to locality where found, as 1, Washita, 
and 2, Arkansas. 


Washita Oil Stone.—Washita stone is found in the Ozark Mcuntains 
of Arkansas, and is composed of nearly pure silica, very similar to the 
Arkansas, but much more porous. It is known throughout the world as 
the best natural stone for sharpening carpenter’s and general wood worker’s 
tools. Its sharpening qualities are due to small, sharp pointed grains or 
crystals, hexagonal in shape and much harder than steel. It is found in 
various grades, from perfectly crystallized and porous grit to vitreous flint 
and hard sandstone. The sharpness of grit depends entirely upon its crystal- 
lization. The best oil stones are made from very porous crystals. 
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Lily White Washita is the best selection or grading of natural Washita 
perfectly white in color, uniferm in texture and nicely finished. 


Rosy Red Washita has an even porous grit somewhat co 
; : : arser than the 
Lily White grading and is therefore faster cutting, 





Fic. 891.—Natural oil stone. The different kinds of natural oil stone, their characteristics 
and care are described in the text. 


Fic. 892.—Artificial carborundum oil stone. These stones are specially desirable for carpenters 
and mechanics. They are made with one face of coarse and one face of very fine grit. The 
coarse side can be used for sharpening dull tools; the fine side to bring the required keen, 
sharp edge. 

Fic. 893.—Combination round-pattern carborundum oil stone. This shape is made to meet 
the sharpening needs of the carpenter and general mechanic. It is a novel as well as a 
decidedly practical addition to the tool box. The stone is made in the round form 60 as to 
allow for the circular motion required in sharpening chisels and similar tools. The stone is 
made with one side coarse grit for taking out nicks and bringing the tool to an edge and the 
other side of a very fine grit for giving the keen, finished edge. 

Fic. 894.—India artificial oil stone with coarse and fine sides. These stones are in reality 
single stones, the two grits being vittrified together, so that no amount of throwing about or 
ill usage will cause them to come apart. 

_ Fic. 895.—Iron oil stone box with stone in place. The box is fitted with four cork feet, which 
will to a great extent prevent it sliding on bench while in use. The stone rests on a piece of 
felt in bottom of box, which, absorbing a quantity of oil, keeps the stone moist. When top 
gets dry, reverse the stone. 

Fies. 896 and 897.—Round edge “‘slip”’ pattern oil stones. Fig. 896 regular Arkansas; fig. 
897, soft Arkansas for carving tools. 
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Fics. 898 to 926.—Miscellaneous shapes of India oi) stones. 
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No. 1 Washita is a good oil stone for general use, where a medium-priced 
stone is wanted. It is far superior to the many cheap so-called “‘oil stones” 
on the market that are only sandstones with a polished face, but it is not as 
uniform as the Lily White. 


_Arkansas Oil Stone.—Genuine Arkansas stone is composed of pure 
silica crystals, microscopic in size, and silica is among the hardest of known 
minerais So hard and perfectly crystallized is the Arkansas stone that is 
is nearly sixteen times harder to cut than marble, as the hardest of steel tools 
with the finest points or blades may be sharpened on the Arkansas stone 
without grooving Arkansas stone is prepared for commercial purposes in 
two grades, hard énd soft. 


Hard Arkansas is much harder than steel and will therefore cut away and 
sharpen steel tcols. The extreme fineness of texture makes it a slow cutter, 
but a perfect sharpener. 


) Soft Arkansas is not quite so fine giained and hard as the Hard Arkansas, 
! but it cuts faster and is better for carvers, file makers, pattern makers and 
of all workers in hard wood. 


Artificial Oil Stones.—These are made of carborundum, 
emery, corundum and other artificial abrasives, and are largely 
used in place of natural stones because they cut faster and may 
be nade of any degree of fineness and of even texture. 


Carborundum Oil Stones.—These are made from carborundum and 
may be used dry, or with water or oil; are quite porous, and may be tempered 
clean and bright, never fill cr glaze. and are made in three grades as follows: 
Fine (FF). For procuring a very smooth, keen edge on tocls of hard steel, 
etc. Medium (180). For sharpening tools quickly, where an extremely 
keen edge isnot necessary Coarse (120). To sharpen very dull and large 
tools, which may later be finished with a fine stone, or in cases where a fine 
finish is not required. 


India Oil Stones. These are made from alundum. They possess the 
characteristics of hardness, sharpness and toughness, as well as uniformity. 
They cut rapidly, and are especially adaptable to the quick sharpening of 
all kinds of machinists’ tools, made of modern tool steels, such as scrapers, 
taps, reamers, milling cutters, lathe and planer tools. All India stones are 
oil filled by a patented process. This feature insures a moist, oily sharpening 
surface with the use of only a small quantity of oil. It also insures a good 
cutting surface by preventing the stone filling with particles of steel. 


India stones are made in three grades or grits as follows: 
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Coarse: For sharpening large and very dull or nicked tools, machine 
knives, and for general use where fast cutting is required without regard to 
fine finish. 

Medium: For ordinary sharpening of mechanics’ tools not requiring fin- 
ishing edge. Especially recommended for tools used in working soft woods, 
cloth, leather, and rubber. 


Fine: For machinists and engravers, die workers, instrument workers, 
cabinet makers and all users of tools requiring a very fine, keen edge. 





: 
| 
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CHAPTER 22 


How to Sharpen Tools 


It cannot be said too often that edged tools must always be kept 
tn perfect condition, in order to do satisfactory work. This 
means that the cutting edge must be: 1, keen; 2, free from 
nicks; and 3, have the proper bevel. Sharpening is done by 
subjecting the tool to friction against an abrasive. The process 
includes: 

1. Grinding. 

2. Honing. 

First the tool is placed on a grind stone (or grinding wheel 
in order to bring the bevel to the correct angle and to grind out 
any nicks that may be in the cutting edge. 

Although this takes out the nicks and irregularities visible to the eye, the 
edge is still rough as may be seen under a microscope. This roughness is 
considerably reduced by honing on an oil stone although it is impossible to 
make the edge perfectly smooth because of the granular structure of the 
material. Although emery wheels are largely used in place of grind stones, 
they are objectionable for reasons already mentioned, hence the advice of a 


prominent manufacturer of chisels and other edged tools: “Don’t grind tools 
on dry emery wheels. Use a good grind stone and plenty of water.” 


Plane cutters vary very much in their make, temper, quality 
of steel and uses, and must be ground and sharpened for the 
sort of work they are intended to execute. As already explained 
it is usual to grind a jack plane cutter slightly curved, a fore 
plane, almost flat, and a jointer, trying or smooth plane flat 
except at the corners (see figs. 927 to 929), 
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Before condemning any plane, therefore, carefully measure 
and compare the bevel of cut and thickness of cutter. If the 
bevel be too long, the plane will “jump and chatter.’’ If too 
short, it will not cut, so it must be ground to a proper base or 
bevel. 

Make the length of bevel twice the thickness of the tron as ex- 
plained in fig. 930 (ordinarly but see figs. 676 to 678.) 

When grinding tools ona stone without any guide or rest, 
the tool is pressed to and held at an angle of about 60° firmly 
on the face of the revolving stone, with both hands, the left in 
front. It is kept steady thus, the elbows being held closely to 
the person’s sides and the whole body rigid and standing stiff 
on the floor or ground. 


In order to avoid water running down from the stone on the operator’s 
hands, the tool should be applied to the grind stone high enough up so 
that it may be held level while in contact with the stone at the proper bevel 
angle. Do not apply too much pressure, especially when grinding with the 
rapidly revolving emery wheels as the operator is liable to burn the temper 
out of the tool. Sparks may fly out but too much friction will burn, and 
the edge must be continuously watched especially with dry wheels. In 
the latter case the tool must be immersed in water very frequently to pre- 
vent over heating. 


Hatchets, axes and adzes are ground to their proper bevels. 


NOTE.—General Instructions (Mack & Co., tool makers). Don’t get your bevels toa 
long; a %%-inch bevel on a new chisel is enough, with a short bevel on edge to strengthen it. 
In whetting a tool whet on bevel side only. Our own men in our wood shop where we make our 
planes and wood coopers’ tools have an old piece of leather belting fastened to the top of the 
cover of the oil stone box on which to finish after using the oil stone. To keep tools clean and 
bright rub over with a little mercurial ointment which will form a slight coating resisting mois- 
ture, or take six parts lard and one part rosin and heat slowly together until rosin is all melted, 
then add benzine to thin it down, in about the proportion of one pint of benzine to one-half 
pound oflard. Rub Over tools lightly. This last preparation is what we have used in our own 
works for years. Tools treated with it will resist rust even when immersed in salt water and left 
for some time. We make the best leather capped handle that we know of. You can make 
just as good and perhaps better than any of the ready-made handles in which leather washer 
are used with top of handle cut away and coming through and showing in center of washer 
on top. It can be done thus: level off the top of a regular chisel handle, cut a piece of sole 
leather to fit, and glue it to top of handle, then put in five or six shoemaker’s heel tacks, driving 
them well home. A leather-capped handle made in this way will last for years when the ordi- 
nary kind with end of wood coming through to surface will break out. 
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Some have double, and others single bevels (see figs. 931 and 
932). 


In grinding, the head is held to the stone surface with the right hand, 
the handle with the left, and on the left side, reversing the tool as the oppo- 
site side is being ground or sharpened. 


Draw knives and spoke shave cutters are held with both 
hands and the blade kept horizontally flat on the stone as it 
revolves toward the person. 


Some prefer to grind with the stone rotating toward the cutting edge, 
others with the stone rotating away from the cutting edge. The latter is 
the safer method, as with the stone advancing there is danger of injury to 
the operator in case the tool dig into the stone. Hence, with an advancing 
stone be careful not to use too much pressure. 


In sharpening hatchets, axes and adzes, if it be desired to 
have a very keen edge, after grinding as just described, the tool 


‘should be honed on an oil stone. 


Honing.—A tool after being ground on a grind stone or 
emery wheel will be found to have a wire edge, and this must be 
removed and the cutting edge made smooth by honing on an oil 
stone. The oil stone is constantly needed during all operations 
in carpentry in which the plane and chisel are used. It is needed 
more frequently than the grind stone, because the latter is only 
necessary when the tool becomes nicked, or the edge too dull 
to be sharpened on the oil stone without an undue amount of 
labor. A size of oil stone for general use is about 2 x 8 or 9 ins. 
long. 

A very desirable stone is the double carborundum, that is, 
one made of carborundum having one side coarse and the other 
fine. With this type stone begin to hone on the coarse side and 
finish on the fine side. /t is absolutely necessary to keep the stone 


326 How to Sharpen Tools 









oN, ATR 
ANS 
SEP aN \ 
cuaveo BNQS 










> : 
VERY SLIGHT CURVE 
Pye ase eit ‘MOVE FROM SIDE 
ALL NICKS 7X SIOE OF STONE 


GRIND CUTTER 
TiLt EDGES ARE. 
PARALLEL 


GRIND TILL 
L=2xF 


gilda ONE SIOE 







WHETTING 






CUTTER AT 

SEVEL ANGLE 

Fics. 927 to 934.—How to sharpen tools. 
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In figs. 927 to 929, the proper shape of cutting edge 
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paring; 20° for firmer, and 30° for framing chisel; 
e bevel hatchets; figs. 933 and 934, method of honing. 
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clean and in perfect condition. If no attention be paid to this 
advice, experience will soon compel the amateur to do as di- 
rected. * Oil stones should always be kept in case when not in use. 

On oil stones use only a thin, clear oil and wipe the stone clean 
after using. Then moisten with clean oil. 


In applying chisels and plane irons to an oil stone, the tool is 
held face up with both hands, the left in front, palm up, with 
thumb on top, the fingers grasping the tool from underneath. 
The right hand behind, palm down, thumb under and the 
fingers reaching across the face of the tool. 


Held thus, the edge is rubbed back and forth with a sliding rotary motion 
on the face of the stone, which is first lubricated with oil or water, the angle 
generally being a little above 60°, say about 65, and after 10 or 12 rubs 
it is turned over and rubbed flat on the face side. It is then stropped, 
which may either be done by a slapping action, striking on the left hand 
or rubbed on a handy piece of old belting or leather set on top of the oil 
stone case or separate on a board. When this is done the keenness may be 
tested with the thumb or by drawing the edge across the left thumb nail, 
but this test must be done very carefully to avoid cutting. 


Should the edge be not sharp, then the rubbing or honing must be re- 
peated again and again, until it is so keen as to “‘bite,’’ as mechanics say, 
and be fully fit for the duty intended. 


Outside gouges are sharpened in a similar way as chisels. 
The tool should be rolled forward and backward in grinding the bevel. 


NOTE.—To repair a broken oil stone, heat the pieces thoroughly on a hot plate, so 
as to remove all oil, then clean in regular way. Dust the broken edges thickly with powdered 
shellac, which melt by reheating on the hot plate. Place the pieces together and clamp tightly 
until cold. If the joining be carefully done, the stone will give as good service as when new 
and may be used until worn out. 


*NOTE.—To cleanan oil stone. WashIndia or carborundum stones in kerosene, which 
will remove the gummed surface oil. This may be more easily and thoroughly done by heating 
on a hot plate, or sticking in the fire, which latter will not damage the stones. : A natural stone 
may also be heated on a hot plate to remove the surplus or gummed oil, after which a good clean- 
ing with gasolene or ammonia will usually restore its cutting qualities, but if it do not, then 
scour the stone with loose emery or sand paper fastened to a perfectly smooth board. 
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A slip stone is used to remove the wire edge by rubbing on the inside concave 
surface, and it is requisite that the curved edge of the slip stone fit to the 
arc of each gouge as closely as possible. 


Inside gouges must be ground on a curved stone and whetted 
to keen edges with the oil and slip stones. 

Hollows and rounds, beading and other special plane cutters 
are usually sharpened with slip stones and rarely require grind- 
ing. If nicked or injured on their edges they are utterly useless. 

Cold chisels, punches and nail sets are best sharpened or 
pointed on grind stones. Carving tools are sharpened with 
small fine slip stones. 

In honing or whetting fine bench chisels the burnished face 
side must be kept perfectly flat on the face of the oil stone by 
pressing firmly down with 2nd and 3rd fingers of the left hand, 
the handle being held in the right. The rubbing must be gentle 
and rapidly repeated turning the tool repeatedly over. 

The edge may be sloping slightly to the side of the oil stone and the move- 
ment back and forward partially rotary on an oblong stone or entirely rotary 
on a circular oil stone. Care must be exercised not to raise the angle too 


high so as to dig into and cut the oil stone’s surface and it should be wiped 
clean and re-oiled frequently if several or many tools are being sharpened. 
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CHAPTER 23 


_ How to Use The Steel Square 


On most construction work, especially in house framing 
the so-called “‘steel square”’ is invaluable for accurate measuring 
and for determining angles. The author seriously objects to 
the term “‘steel square.” The proper name is framing square, 
because the square with its markings was designed especially 
for marking timber in framing. However, the wrong name has 
become so firmly rooted that it will have to be put up with. 

The square as a tool with its various scales and tables has 
been explained in Chapter 7. The present treatment is to 
explain more in detail these markings and their application by 
examples showing actual use of the square. The following 
names used to identify the different portions of the square 
should be noted and remembered: 


Parts of Framing Square 


Body.—The longer and wider member. 


Face.—The sides visible (both body and tongue) when the square is held 
by the tongue in the right hand, the body pointing to the left. 


Tongue.—tThe shorter and narrower member. 


Back.—The sides visible (both body and tongue) when the square is held 
by the tongue with the left hand, the body pointing to the right. 


The size square most generally employed is that with a 12 
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in. tongue and an 18 in. body, but there are many purposes 
which require a 16 to 18 in. tongue, and a 24 in. body. 

The body of the larger is 2 in. wide and the tongue 13/, ins. 
wide, °/,,in. thick at the heel or corner for strength, diminish- 
ing, for lightness to the two extremities to about 49 in. 
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Fics. 935 and 936.—Face and back sides of square with names used to identify its different por- 
tions. These are defined in the text and should be firmly fixed in mind by aid of the illustra- 
tions. The body of the square is sometimes called the blade. 


The various markings on squares are of two kinds: 


1. Scales or graduations. 
2. Tables. 


In buying a square it is advisable to get one with all the mark- 
ings rather than a cheap square with some of the scales and 
tables omitted. Thus 
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Markings of Cheap Square 


Tables Graduations 
Rafter—Essex—brace If ss, Us, 1/,, 1/, 


Complete Markings 


Rafter, Essex, brace, octagon, 1/100, 1/32, 1/15, 1/12, 1/10, M/s, 1/4 
polygon cuts 

The square with the complete markings will cost more, but in the purchase 

of tools make it a rule to purchase only the finest made. The general ar- 

rangement of the markings on squares differ somewhat with different makes, 


hence, it is advisable to examine the different makes before purchasing to 
select the one best suited to individual requirements. 


Application of the Square.—As before stated the markings on 
squares of different makes sometimes vary both in their position 
on the square and the mode of application, but a thorough 
understanding of the application of the markings on any first 
class square will enable the student to easily acquire proficiency 
with any other square. 

The various markings may be divided into two groups: 

1. Scales. 

2. Tables. 

The application of the scales will be first considered, as before explaining 


the use of the tables, the student should understand the general arrange- 
ment of roof frame work, names of the different kinds of rafters, other 


parts, etc. 


Scale Problems.—The term scales is used to denote the inch 
divisions of the tongue and body length found on the outer 
and inner edges, and the inch graduations into 1/,, 1/s, Uso, 2/32, 
1%, 1%, and 1/190. As before stated all these graduations should 
be on a first class square (hence, look for them in purchasing a 
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sauare)—but, on cheap squares will 
be found only a few of these gradua- 
tions—as 6, %, 4. 

The various scales start from the 
heel of the square—that is, at the 
intersection of the two outer, or two 
inner edges. 


Fig. 938 shows a square having only 
scale markings, to illustrate this group’ 
of markings as distinguished from the 
table markings. Compare this with 
fig. 937, having complete markings. 


TTTR 


r" 


On Go 


Fic. 937.—Southington Hardware Co. standard 24-inch 
framing square with tapered tongue and body having 
full scale and table markings. Scale graduations: 
1/100, 1/32, 1/16, 1/12, 1/10, 1/8, 1/16. Tables: 
brace, essex, rafter, octagon. Made of carbon steel. 
A first-class square for universal use. 


Fic. 938.—Southington Hardware Co. standard steel 
square, 18-inch body. Graduations: 1/100, 1/10, 
1/16, 1/12, 1/8, 1/4. This is not a framing square, as 
the markings consist only of scales. Suitable for 
general carpentry except framing where the tables are 
required. 
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A square having only the scale markings as shown in fig. 938, 
is adequate to solve many problems in laying out carpentry 
work. An idea of its range of usefulness is shown in the follow- 
ing problems. 


Problem 1.—To describe a semi-circle with given diameter. 





4 


Fic. 939.—Problem 1: To describe a semi-circle with given diameter. Outer heel method: 
Drive brads at points L, F, extremities of the given diameter. With pencil held at the outer 
heel M, slide square around with its sides in contact with L, and F, then with the pencil 
held at M, describe a semi-circle. Inner heel method: Obviously if the pencil be held at S, 
it will be better guided, than at M. In this method, the distance L’F’, should be taken to 
equal diameter, the inner edges of the square sliding on the tacks—the same edges (in either 
case) that guide the pencil. 


At the ends of the diameter LF (fig. 939) drive brads. Place the outer 
edges of the square against the nails and hold a lead pencil at the outer heel 
M, any semi-circle can be described as indicated. 


This is the outer heel method, but a better guide for the pencil is obtained 
by the inner heel method also shown in the figure. 
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HEEL IN CIRCUMFERENCE. 





é 
LF, where the sides 
of the square cut the circle when placed in any position with heel in Circumference, draw 
diameter and then intersection will be the center of the circle. Why? 


Fic. 940.—Problem 2; To find the center of acircle. At the points MS, and 





Fic. 941.—Problem 3: To describe a circle through three points not ina straight line. Let L,M, 
and F, be the given points. Join these points with lines LM, and MF, bisecting them at 
land2. Apply square with heel at 1 and, 2 as shown and the intersection of perpendiculars 
thus obtained at S, will be the center of circle which, with radius LS, may be described 
through LM and F. 
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Problem 2.—To find the center of a circle. 


Lay the square on the circle so that its outer heel lies in the circumference. 


Mark the intersections of the body and tongue with the circumference. 
A line connecting these two points is a diameter and by drawing another 
diameter (obtained in the same way) the intersection of the two diameters 
is the center of the circle as shown in fig. 940. 


Problem 3.—To describe a circle through three points not in a straight line. 


Joint points with straight lines; bisect these lines and at the points of 
bisection erect perpendiculars with the square. The intersection of these 











Fic. 942.—Problem 4: To find the diameter of a circle whose area is equal to the sum of the areas 
of two given circles. Let O, and H, be the given circles (drawn with diameters LR, and RF, 
at right angles). Suppose diameter of O, be 3 inches, and diameter of H, 4 inches. Then 
points L, F, at these distances from the heel of the square will be 5 inches apart as conven- 
iently measured with a two-foot rule as shown. This distance LF, or 5 inches, is diameter of 
the required circle. Proof: LF?=LR?+RF’, that is 5? =3?+4? or 25=9+16. 


perpendiculars is the center from which a circle may be described through 
the three points as in fig. 941. 

Problem 4.—To find the diameter of a circle whose area is equal to the 
sum of the areas of two given circles. 

Lay off on tongue of square diameter of one of the given circles, and on 
body diameter of the other. The distance between these points (measure 
across with a two foot rule) will be diameter of the required circle as in 
fig. 942. 
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Problem 5.—To lay off angles of 30° and 60°. 
Mark off 15 ins. on a straight line and lay the square so that the body 





@1G.943.—Problem 5: To lay off angles of 30° and 60°. Draw line MS, 15 inches long. Place 
square so that S, touches tongue 744 inches from hip, and M, touches body. The triangle 
thus formed will have an angle of 30° at M, and 60 at S. 


45° 4 





LI 
Fic. 944.—Problem 6: To lay off an angle of 45°. Take equal measurements L, F, on body 
and tongue of the square then with 2 L=F =45°, 
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touches one mark and 71 ins. on the tongue is against the other mark as in 
a: eae tongue will then form an angle of 60° with the line, and the 
y> : 


Problem 6.—To lay off an angle of 45°. 


The diagonal line connecting equal measurements on either arm of the 
square forms angles of 45° with the blade and tongue as in fig. 944. 


Problem 7.—To lay off any angle. 


The accompanying table gives values for measurements on tongue and 
body of the square such that by joining the points corresponding to the 
measurements any angle may be laid out from 1 to 45° as explained in 
fig. 945. 


| Angle Table for Square 






| Angle accel Body | Angle |Tongue) Body | Angle Tongue 
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17.14 






1 535°} 20: 16 Sep linlOs23 
2 2 | 19.99 7 5.85 | 19.13 16.96 
3 1-05°1-19.97 18 6.58 | 19.02 16.77 
4 1.4 | 19.95 19 6.51 | 18.91 16.58 
5 1.74 | 19.92 20 6.84 | 18.79 16.38 
6 2.09 | 19.89 21 7.17 | 18.67 16.18 
7 2.44 | 19.85 22 7.49 | 18.54 15.98 
8 2.78 | 19.81 23 7.8 | 18.4 15.76 
9 3.13 | 19.75 24 8.13 | 18.27 15.54 
10 SedFrip 19:7 25 8.45 | 18.13 15.32 
fel 3.82 | 19.63 26 8.77 | 17.98 15.09 
12 4.16 | 19.56 27 9.08 | 17.82 14.89 
13 4.5 | 19.49 28 9.39 | 17.66 14.63 
14 4.84 | 19.41 29 9.7 | 17.49 14.39 
15 5.18 | 19.32 30 | 10. 17.32 14.14 





Problem 8.—To find the octagon of any size square timber. 


Place the body of a 24 in. square diagonally across the timber so that 
both extremities (ends) of the 24” body touch opposite edges. Make a mark 
at 7ins. and 17 ins. as in fig. 946. Repeat the process at the other end and 
draw lines through the pairs of marks, these lines showing the portion of 
material necessary to come off the corners. 


338 How to Use the Steele Square 





Square and Bevel Problems.—By the application of a large 
bevel to the framing square, it becomes a calculating machine, 
and by its means arithmetical processes are greatly simplified. 
This bevel is preferably made of steel blades, procurable from a 
tool maker; the following points being observed in its construc- 
tion: 


“COSINE 





Fic. 945.—Problem 7: To lay out any angle. Let 37° be the required angle. Place body of 
Square on the line FG, and from the table lay off on tongue LS =12.04 inches, and 1M, on 
body =15.98 inches. Draw MS, then angle LMS =37°. By measurement MS, will be found 
to be equal to 20 inches for any angle, because the values given in the table for LS, and MS, 
are natural sines and natural cosines multiplied by 20, hence MS =1 X20. 


The edges of each blade must be true; the blade ¢ in fig 948 
must lie under the square so as not to hide the graduations; the 


NOTE.—The side of an inscribed octagon can be obtained from the side of a given square, 


by multiplying the side of the square by five and dividing the product by twelve. The quotient 
will be the side of the octagon. 


NOTE.—The side of a hexagon is equal to the radius of the circumscribing circle. If the 
side of a desired hexagon be given, arcs should be struck from each extremity of it at a radius 
equal to its length. The point where these arcs intersect is the center of the circumscribing 
circle, and having described it, it is sufficient to prick off chords on its circumference, equal] to 
the given side, to complete the hexagon. 
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two blades must be fastened together by a thumb screw to lock 
them; the blade | should have a hole near each end and one in 
the middle so that blade e may be shifted as required, with a 






































































































































Fic. 946.—Problem 8: To find the octagon of any size timber. First lay out a square ABCD. 
Placing the body of a 24-inch square as shown parallel lines MS and LF, are drawn through 
points 7 and 17 asshown. These intercept sides ml, and sf, of the octagon. To lay off side 
sb, place square so that tongue touches s, and body touches /, with heel touching line AB. The 
remaining sides are obtained in a similar manner. 





Fic. 947.—Problem 8: To find the octagon of any size timber (second method). Let AB, and 
CD, be center lines and MS, one side of the square timber. Rule: Multiply length of side 
by .208 and product is half side of octagon. Thus lay off CF and CL, each=.208 XMS, 
then LF, is side of octagon. Set dividers to distance CL and lay off other sides from centers 
A,B,D. and complete polygon. 
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large notch as shown, near each hole in order to observe the 
position of blade e. 


Problem 9.—To find the diagonal of a square. 


Set the blade e to 108g on the tongue and 15 on the body. Assume an 
8 in. square. Slide the bevel sidewise along the tongue until the blade e, 
is against 8, when the other edge will touch 11°40n the body which is the 
required diagonal. 

Problem 10.—To find the circumference of a circle from its diameter. 


Set the bevel blade to 7 on the tongue of the square and to 22 on the body. 
The reading on the body will be the circumference corresponding to the 






Fic. 948.—Application of special bevel to square for solving 
square and bevel problems as described in the text. 


ete) deter ed 
oy eS. Se SET 


diameter to which e, is set upon the tongue. To reverse the process, use the 
same bevel, and read the required diameter from the tongue, the circum- 
ference being set on the body 


Problem 11.—Given the diameter of a circle, to find the side of a square of 
equal area. 


Set the bevel blade to 1054 on the tongue and 12 on the body, then the 
diameter of the circle, on the body, will give the side of the equal square upon 


Lae samme eae 


the tongue. If the circumference be given instead of the diameter, set the 
bevel to 514 on the tongue and 1914 on the body, finding the side of the 
Square on the tongue as before. 


Problem 12.—Given the side of the square, to find the diameter of a circle 
of equal area. 


This, together with the preceding problem, is very useful in making 
calculations for spouts and pipes. Using the same bevel as in Problem 11, 
the blade e, is set to the given side upon the tongue of the square, the re- 
quired diameter being read off the body. 


Problem 13.—Given the diameter of the pitch circle of a gear wheel, and the 
number of teeth; to find the pitch. 
' 


i i Pll | i i | i \@ 
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Fic. 949.—Framing square in use on board. 


Take the number of teeth or a proportional part upon the body of the 
square, and the diameter or a similar proportional part upon the tongue, 
and set the bevel blade to those marks. Slide the bevel along to 3.14 
on the body, and the number given on the tongue, multiplied by the pro- 
portional divisor will be the required pitch. 

Problem 14.—Given the pitch of teeth and diameter of pitch circle in a gear 
wheel, to find the number of teeth. 

Set the bevel blade to the pitch on the tongue, and 3.14 on the body of 


the square. Move the bevel along until it marks the diameter upon the 
nae when the number of teeth can be read from the blade. If the 
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Fics. 950 to 954.—Southington stand- 
ard take-down square. Fig. 950, 
face of body; fig. 951, face of 
tongue; fig. 952, back of body; fig. 
953, back of tongue; fig. 954, square 
packed in scapbard. The square 
has a one-piece solid heel. The 
tongue fits easily and locks with an 
anchored cam. The cam.lock may 
be turned by a screw driver or coin. 
The long bearing joint gives maxi- 
mum strength and insures the truth 
of the square. 
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diameter be too large for the tongue, divide it into proportional parts, also: 
the pitch, multiplying the number found by the same figure. 

Problem 15.—The side of a polygon being given to find the radius of the 
circumscribing circle. 

Set bevel to the pairs of numbers in the table below taking one-eighth 
or one-tenth of an inch as a unit. The bevel, when locked, is slid along to 
the given length of side, and the required length of radius is read upon the 
other leg of the square. 


TABLE FOR INSCRIBED POLYGONS. 





Number 


of Sides | 2 | #15 |e | 7 | 8] 9] 10] 11} 12 
Radius | 86 | 70 | 74 | 60 | 60 | 98 | 22 | 89 | 80 | 85 
Side 97 | 99 | 87 | 60 | 52 | 75 | 15 | 95 | 45 | 44 


Thus, having to set out a pentagon with a side of six inches, the bevel is 
set to the figures in column 5, the lesser number on the tongue. In this case 
74/, = 914 on the tongue, and */,; = 107/;” on body of the square. 
Sliding the bevel to 6 upon the body, the length of the radius, 5%/;. will 
be read upon the tongue. 

Problem 16.—To divide the circumference of a circle into a given number 
of equal parts. 

From the column marked Y in the following table, take the number 
opposite the given number of parts. Multiply it by the radius of the circle, 
the product will be-tne length of chord to set off upon the circumference. 


TABLE OF CHORDS OR EQUAL PARTS. 
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first to know something about roof construction so as to be 
familiar with the names of the various rafters and other parts. 

Fig. 955 is a view of a roof frame showing the various mem- 
bers. In the figure it will be noticed that there is a plate at the 


PITCH: 924 = Ys 








PITCH? %q>+%4 





RISE 8 FT. 
RISE 8 FT. 


S 
wu 
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RUN (2 FT. 


Fics. 956 to 958.—Sections of various roofs illustrating pifch. To obtain the pitch: Rule— 
Divide the rise by twice the run. 


bottom and ridge timber at the top, these being the main 
members to which the rafters are fastened. 


Main or Common Rafters.—The following definitions relat- 
ing to rafters should be carefully noted: 

The rise of a roof is the distance found in following a plumb line from a 

point on the central line of the top of the ridge to the level of the top of the plate. 


The run of a common rafter is the shortest horizontal distance from a plumb 
line through center of ridge to the outer edge of the plate. 





SPAN SPAN 28 FT. 
Fic. 959.—Section of roof illustrating the terms run, rise, and span. 
Fic. 960.—Roof with deck. Rule—Where rafters rise lo a deck instead of a ridge, subtract the 


width of the deck from the span. Here the span is 28 feet and deck 12 feet. The difference is 
16 feet and the pitch is 8 + (2X8), or 8 + (28—12) =. 
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The rise per foot run ts the basis on which rafter tables on some squares 
are made. The term is self-defining. 

To obtain the rise per foot run, multiply the rise by 12 and divide by the 
run, thus: . 


rise X 12 


rise per foot run = 
run 


The factor 12 is to obtain a value in inches, the rise and run being given 
in feet. 
Example: If the rise be 8 ft., and run 8 ft., what is the rise per foot run? 
8 X 12 
8 
same for a given pitch and can be readily remembered for all ordinary 
pitches, thus: 


PUREE. SW h ws duane vas Lees % % Y% XM 
Rise per foot run (ins.).......... 12 8 6 4 


= 12ins. The rise per foot run is always the 





Rise per foot run = 


In roof construction the rafter ends are cut to roof angles to 
rest respectively against ridge and plate as shown in figs. 961 
and 962. 


The top or plumb cut is the cut at the rafler end which rests on the ridge. 


The bottom or heel cut is the cut al the rafter end which rests against the 
plate. 


The length of a common rafter is the shortest distance between the outer 
edge of the plate and the central line of the top of the ridge. It should be 
distinctly understood that this is not the zeal length but the artificial 
length, or value, which must be used in applying the table markings on the 
square. The real length is obtained by subtracting half the thickness of 
the ridge from the artificial length. 

The pitch is the proportion that the rise bears to the whole width of the 
building (or the span) .* 


The pitch expressed as an equation is: 


pitch = oe Cawats drs bs eee gee ky ee (1) 
span 


*NOTE.— Where rafters rise to a deck instead of a ridge, it is necessary to subtract 
width of the deck from the total span. oe 
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Example.—A building 24 ft. wide ha . 
is the pitch of the roof? e has a roof with a rise of 8 ft. What 


Substituting in (1) 
pitch = /n = 4 


The question is often asked, what constitutes full pitch? 
From an inspection of equation (1) this is easily answered. 
Since the pitch is full when the value of rise + span = 1 then 
from the equation evidently the pitch is full when the rise is 
equal to the span that is, equal to twice the run. Accordingly 


DIFFERENCE BETWEEN 
ARTIFICIAL AND REAL 
LENGTH 







RIDGE 


MAIN OR COMM 
RAFTER 


BOTTOM OR 
HEEL CUT 


PLATE 


bottom or heel cut. 


Fic. 961.—Portion of roof frame illustrating top or plumb cut and 


ficial and real length of rafter. 


Fic. 962.—End view of portion of roof frame illustrating arti 
itrary length being the shortest 


Rafter-tables as given on framing squares are figured for an arb 
distance from the outer edge of the plate to the center of the top of the rafter, This would 
be the actual length of the rafters if they rested at the upper end against each other instead 
of against the ridge. This arbitrary or artificial length must be assumed as a basis for the 
rafter table, otherwise separate values would be necessary for various thicknesses of the 
ridge member and it would be not only confusing but impossible to put all the figures in the 
limited space available on the square. Hence, to obtain approximate real length of rafter 
subtract half thickness of ridge from the artificial length or value given on the square. It should 
be understood that this is the approximate real length, or near enough for practical use. 
However, the enlightened carpenter will want to know what is the actual real lengthand why 
it is not used in practice as explained in fig. 963. Note in fig. 963, that the rafter, as cut, is 


too short. 
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for full pitch if the run be say 12 ft., the rise is 24 ft. With this 
as a basis a table of various pitches made thus: 


Pitch Table 





PROnIHeNG.. UES. A 1] "ts | 8/6} 34} 2/a| 7/12 | 14] 8/19 | 1/3 | 4 t/e| thes 





aan re 12} 12}12)12}12] 12 }12} 12 | 12}12}12) 12 
ay <5 00. pia tna 24| 22/20] 18) 16] 14/12] 10| 8] 6/ 4| 2 








Fic. 963.—Detail of rafter and ridge illustrating why rafters are cut only to approximate real 
length. OA, is the length the rafter would be if there were no ridge board; this is the length 
found on the square. In cutting arafter to fit against a ridge, an allowance must be made 
for the space taken up by the ridge each side of the center line, as AB. Hence OB, is the 
actual or real length of the rafter, but this lenzth cannot be conveniently found. In practice 
therefore, an approximation is made by subtracting from the artificial real length OA, or 
value given on the square, an amount AB, equal to half the thickness of the ridge board. 
With A, as center and AB, as radius, describe arc BC, and with O, as center describe arc DE, 
tangent to BC. This gives the point E, such that OE, is the approximate rafter length, that 
is, the length OA, less half thickness of the ridge, the upper end of the rafter being indicated 
by the line EF, the rafter being actually too short by the distance BE. In the diagram, BE, 
appears large because a very thick ridge was selected to augment the error. In practice 


with a ridge of normal thickness, the error BE, is very small and when the rafter is in place is 
hardly noticeable. 
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Now with a 24 in. square diagonals connecting 12 on the 
tongue (corresponding to the run) and value from table for rise 
will give pitch angle for any combination or run and rise. 







UNITY OR FULL PITCH 


424 |PITCH 
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CUT ay 


j_| 22 Mo « 





20 % « 
Is 4% & 
16 %s 
4 Fo 
246 
io 2 * 
8 *% & 
6 4 * 
ee Sa | 
iit y aii 


oO 4 12 10 8 6 2 


Fic. 964 and 965.—Application of the framing square for obta 
the accompanying table. In fig. 964 the square is seen app’ 
mark on tongue and 18-inch mark on body at the edge of the rafter. 


ining various pitches as given in 
lied to a rafter with the 12-inch 
The inclinations A, and 
B, of the tongue and body of the square with the edge LF, of the rafter give the correct 
angles for cutting so that edge F, will have 8% pitch when placed in position, thatis, when A, 
is horizontal and B, vertical or plumb. 
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Thus lay off 12 on tongue and 8 on body for 1g pitch. The 
various pitches given in the table are shown in fig. 965. 


Hip (and Valley) Rafters.—The hip rafter represents the 
hypothenuse or diagonal of a right-angle triangle, one side being 
the common rafter, and the other side the plate, or that part of 
the plate lying between the foot of the hip rafter and the foot 
of the adjoining common rafter as shown in fig. 966. 





Fic. 966.—Hip rafter as framed between plate and ridge, showing that the hip rafter is the 
hypothenuse of a right angle triangle, whose other two sides are the adjacent common rafter 
and intercepted portion of the plate. 


The rise of hip rafter is the same as common rafter. The run 
of the hip rafter is the horizontal distance from the plumb line 
of its rise to the outside of the plate at the foot of the hip rafter. 
This run of the hip rafter is to the run of the common rafter as 
17isto12. Therefore, for 14 pitch the common rafter run and 
rise are 12 and 4, while the hip rafter run and rise are 17 and 4. 
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For the top and bottom cuts of the common rafter, the 
figures are used that represent the common rafter run and rise, 
that is, 12 and 4 for ¥ pitch, and 12 and 6 for 4 pitch, etc., 
but for top and bottom cuts of hip rafter use the figures 17 and 
4, and 17 and 6, etc., the run and rise of the hip rafter. 


Valley Rafters.—The valley rafter is the hypothenuse of a 


OA 1) Mee Se eee 
jl — —- ——~ K—— —-—--— — ~~ --— ieieaatiatiatant' 










RIGHT 
TRIANGLE 


HYPOTHENUSE 


Fic. 967.—Valley rafter as framed between plate and ridge, showing that the valley rafter is 
the hypothenuse of a right triangle whose other two sides are the adjacent common rafter 
and intercepted portion of the ridge. 


right angle triangle made by the common rafter with the ridge, 
corresponding with the right angle triangle made by the hip 
rafter with common rafter and plate; and, therefore, the rules 
for the lengths and cuts of valley rafters are the same as for hip 
rafter. 
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Jack Rafters.—These are usually spaced either 16 inches 
apart or 24 inches apart, and, as they lie against the hip or valley 
equally spaced, the second jack rafter must be twice as long as 
the first, the third three times as long as the first, and so on. 
The reason for 16 and 24 inch spacing on jack rafters is because 
laths are 48 inches long, therefore the rafter must be 16 or 24 
inches so the lath may be nailed to it. 


Cripple Rafters.—A cripple rafter is a jack rafter which touches 
neither the plate nor the ridge; it extends from valley rafter to hip 
rafters. 

Cripple rafter length is that of the jack rafter plus length nec- 
essary for its bottom cut, which is a plumb cut like top cut. 
Top and bottom (plumb) cuts of cripples are same as top cut 
for jack rafter. Side cut at hip and valley same as side cut for 


12, 13, 17 


Finding Rafter Lengths Without Aid of Tables.—In the di- 
rections accompanying framing squares and in some books 
frequent mention is made of the figures 12, 13, and 17, thus for 
common rafters “use figure 12 on body and rise of roof on 
tongue;” for hip or valley rafters, “‘use figure 17 on body and 
rise of roof on tongue’””—and no explanation of how these fixed 
numbers are obtained. The intelligent workman should not 
be satisfied with knowing which number to use but he should 


NOTE.—In the tables the common rafter length is given to the center of the ridge, and 
so with the hip rafter length. The jack rafter length is given to the center of its hip or valley 
rafter. In using the tables, make allowances indicated, depending upon the thickness of ridge, 
hip and valley rafters. ' 
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RAFTERS SS—— 


= 


Fic. 968.—Hip jack rafters as framed between the plate and nip rafters. 





Fic. 969.—Valley jack rafters as framed between the valley rafter and ridge, 


COMBINED 5 
COMMON AND HIPJACK Ff 





Fic. 970.—Combined common and hip jack rafter and cripple rafters. When a jack as rafter 
M, joins with the end of the ridge it forms a combination of common and hip jack rafters, 
becaus. at the ridge end it has the common rafter plumb cut and the hip jack side cuts, these 
being plainly shown in the enlarged detail of end, S, is a hip jack rafter. L,A,R,F, are 
cupple rafters. 
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want to know why each particular number is used. This is 
easily understood by aid of fig. 971. 


Here let ABCD be a square whose sides are 24 ins. long, and abcdefg L, 
an inscribed octagon. Each side of the octagon as ab, bc, etc., will measure 
10 ins., that is, LF = one-half side = 5 ins. and by construction FM, = 
12ins. Now let FM, represent the run of a common rafter. Then LM, will 
be run of an octagon rafter, and DM, run of a hip or valley rafter. The 


A B 





Li} RUN common raFteR IMI CENTER 


Fic. 971.—Square and inscribed octagon illustrating method of obtaining and use of points 
12, 13, and 17 in application of square in obtaining length of rafters without aid of rafter 


tables. 
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values for run of octagon and hip or valley rafters (LM and DM) are 
obtained thus: 


LM = V¥V FM?+LFP = y 1245? = 13 
DM 


V FM?+ DF? = ¥ 12? + 12 = 16.97, say 17 


Example.—W hat is the length of a 


common rafter having a 10 foot run 
and %% pitch? 


For a 10 ft. run the span = 2 x 10 


= 20 ft. and with 3¢ pitch 
rise = 34 of 20 


4 | 





(Pa iek 
rise per foot run = rise X 12 = 7.5 & 12 = Qins. 
run 10 





Fic. 972.—Rule placed on square at points 12 and 9, for obtaining length of common rafter per 
foot run with % pitch. 


On the body of the square, fig. 972, take 12 ins. for 1 ft. of run, and on 
the tongue, 9 for rise per foot run. The diagonal or distance between the 
points thus obtained will be length of common rafter per foot run with 3% 
pitch. This distance FM, in fig. 971 measures 15 ins., or by calculation: 


FM = ¥V 12? + 9? = 15 ins. 


Since the length of run is 10 ft., 
length of rafter =10 length per foot = 10 15=150 ins., =150+12=12) ft 
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The combination of figures 12 and 9 on the square as in fig. 
972 not only gives the length of rafter per foot run, but if the 
rule be considered as the rafter, the angles S and R, for top and 
bottom cuts are obtained. The points for making are accord- 
ingly found by placing the square upon the rafter so that a portion 
of one arm of the square represents the run and a portion of the 
other arm, the rise. For the common rafter with 3 pitch the 
points are 12 and 9, the square being placed on the rafter as in 
fig. 973. 


Example.—What is the length of an octagon ratter to join a common 
rafter having a 10 ft. run (as rafters MF and ML in fig. 971)? 





BOTTOM ‘ , TO 
tht U 


\ 
LENGTH OF RAFTER 15 FT. 


Fic. 973.—Square placed on rafter at points 12 and 9, which give the proper angles for bottom 
and top cuts. 


From fig. 971 it is seen that the run per foot of an octagon rafter as com- 
pared with a common rafter is as 13 to 12, and that the rise per 13 ins. run 
of octagon rafter is the same as per 12 ins. of common rafter. Hence 
measure across from point 13 and 9 on the square as MS in fig. 974, which 
gives length (1534 ins.) of octagon rafter per foot run of common rafter. 
This length multiplied by run of common rafter gives length of octagon 
rafter, thus: 

1534 x 10 = 157ins. = 13 ft. 114 ins. 


Points 13 and 9 on the square (MS in fig. 974) give angles for top and 
bottom cuts. 


Example.—What is the length of a hip or valley rafter to join a common 
rafter having a 10 ft. run (as rafters MF and MD in fig. 971)? 


Fig. 971 shows that the run per foot of a hip or valley rafter as compared 
with a common rafter is as 17 to 12 and that the rise per 17 ins. run of hip 
or valley rafter is the same as per 12 ins. of common rafter. Hence measure 
across from points 17 and 9 on the square as LS in fig. 974 which gives length 
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{194 ins.) of hip or valley rafter per foot of common rafter. This length 
multiplied by run of common rafter gives length of hip or valley rafter, thus: 


19% X 10 = 192W ins. = 16 ft. % in. 
Points 17 and 9 on the square (LS in fig. 974) give the angles for top and 
bottom cuts. 


The following table gives the points on square for top and 
bottom cuts of various rafters. 


Square Points for Top and Bottom Cuts 





Common | 1 2 
Tongue ee 13 “ 
Hip or Valley 1 a * 
Body jx] 22] fashis fie {22 fo] | 6] 41 2 
| 


Rafter Tables.—The arrangement of these tables varies con- 
siderably with different makes of square, not only in the way it 
is calculated but also in its position on the square. On some 
squares the rafter table is found on the face of the body, on 
others, on the back of the body. There are two general classes 
of rafter table, grouped according as the figures give: 

1. Total length of rafter, or 

2. Length of rafter per foot run. 

Evidently where the total length is given there is no figuring 
to be done, but when the length is given per foot run, the read- 
ing must be multiplied by the length of run to obtain total 
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length of rafter. To illustrate these differences directions for 
using several well known squares will now be given. These 
differences relate to the common and hip or valley rafter tables. 


Class 1.—Reading total length of rafter 


The Sargent square is selected as an example of Class 1 reading 
rafter lengths direct without any figuring. The rafter tables 
occupy both sides of the body instead of being combined in one 


eS 
“ <h “sft 
ee aE $4 
S> CV 
yey oo = 
e Sy are a 
Ww AS 





Fic. 974.—Measurements across square for octagon, and hip or valley rafters illustrating use: 
of points 13 and 17. MS, (13, 9) octagon rafter length per foot run of common rafter; LS, 
(17, 9) hip or valley rafter per foot run of common rafter 3% pitch. 


table; that is, the common rafter table is found on the back side 
and the hip, valley and jack table on the face side. 


Common rafter table. 


The common rafter table, fig. 975, includes the outside edge 
graduations of the back of the square on both body and tongue 
and is in twelfths. The inch marks may represent inches or 
feet, and the twelfth marks, twelfths of an inch or twelfths of a 
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The length of common rafter given in table is from top center 
of ridge board to outer edge of plate. In actual practice deduct: 
for one-half thickness of ridge board and add for any projection 
of eave beyond the plate. 

To Find the Length of a Common Rafter.—For a roof with 4% pitch 


(that is, rise = 14 the width of the building) and having a run of 12 feet, 
follow in the common rafter table (fig. 975) the upper or 4 pitch ruling. 


Find under the graduation figure 12, the rafter length required which is 
12, 7, 10 which means 12 feet 71/12 ins. If the run be 11 feet and the 
pitch 14 (or the rise 14 the width of the building) then the rafter length wil} 
be 15, 6, 8, which means 15 feet 6 8/1. ins. 


Again, if the run be 25 ft., add the rafter length for run of 20 ft. to the 
rafter length for run of 5 ft. When the run is in inches, then in the rafter 
table read inches and twelfths instead of feet and inches. For instance, 
if with 4 pitch the run be 12 ft. 4 ins., add the rafter length of 4 ins. to that 
of 12 ft. as follows: 

For run of 12 ft. the rafter length is 16 ft. 11 8/,2 ins. 


Forrunof 4 ins. the rafter length is 5 8/;. ins. 


Total 17 ft. 5 4/,. ins. 


The run of 4 ins. is found under the graduation 4 and is 5, 7, 11, which is 
approximately 5 */:. ins. If it were ft. it would read 5 ft. 7 "4/1, ins. 


Hip rafter table. 


This table as shown in fig. 976 is on the face of the body and 
is used substantially as the table for common rafters just ex- 
plained. In connection with the hip rafter table the outside 
edge graduation figures represent the run of common rafters. 
The length of rafter given in the table is from op center of ridge 
board to outer edge of plate. In actual practice, deduct % 
thickness of ridge board and add for any projection beyond the 
plate for eave. In using the table, seek the figures on the line 
with the required pitch of the roof. 


Under heading ‘‘Pitch’’ the set of three columns of figures gives the pitch; 
the seven pitches in common use, as 144 — 12 — 4 (for each 12” run a 4” rise). 
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Fic. 977.—Square applied to jack rafter for marking 
top and bottom cuts. Note.—The top and bottom 
cuts of jack rafters are the same as for common rafters. 


BOTTOM CUT 


Fic. 978.—Square applied to jack rafter for marking side cut. Here FR, and DW, are the 
marks for top and bottom cuts previously marked in fig. 977. 


Fic. 979.—Jack rafter cut as marked in fig. 978 LARF, shows section cut at top end of rafter 
and MSDW, section cut at bottom end. 
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3 
ANGLE CUTS Fo! 
' 1 


JACK SIDE CUT 


16 IN. CENTER 


24 IN CENTER 


LENGTH OF JACK 
Fic. 980.—Sargent square; face of body showing rafter table and jack readings referred to in the text. 


The jack top and bottom cuts (or plumb 
and heel cuts) are same as for common 
rafter. Take 12 on tongue of square (as 
before explained) and on the body take the 
figure which represents the rise per foot of 
the roof, or if the pitch be given take the 
figures in the table on page 357 corres- 
ponding to the given pitch. Thus for % 
pitch these points are 12, 4. 


Fig. 977 shows square on jack in this 
position for marking top and bottom cuts. 


Look along the line of 1% pitch (fig. 980) 
under jack (16 in. center) and find 16% 
which is the length in inches of the shortest 
jack and is also the amount to be added for 
the second jack. Deduct for half the thick- 
ness of hip rafter because jack rafter 
lengths given in table are to centers. Also 
add for projection beyond outer edge of 
plate if any. 


Look along the line of 1 pitch (fig. 980) 
under Jack (side cut) and find 9-914 for 
\% pitch. These figures refer to the gradu- 
ated scale on the edge of the arm of the 
square. 


To obtain the required bevel take 9 on 
one arm and 914 on the other as shown in 
fig. 978.* 


It should be carefully noted that the last 
Jigure or figure to the right gives the point 
on the marking side of the square, that is, 
mark on the 914 side as shown in the figure. 





*NOTE.—The figures for side cuts of jacks are also 
correct for cuts of the valley moulding at the junction of 
two gables, etc. In stair building as a rule the stringers 
rise on a rough floor, hence, allow for the thickness of 
finished floor in measuring for the first rise. 
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Under heading ‘‘Jack”’ (24 ins. on center) the set of figures gives the 
length of the shortest jack rafter spaced 24 ins. on center, which is alse 
the difference in length of succeeding jack rafters, as 2 ft. 114 ins. for \% 
pitch. Deduct for half the thickness of hip or valley rafter because jack 
rafter lengths given in the table are to centers. Also add for projection 
beyond the plate. 

Under heading ‘‘Hip’’ the set of figures gives the side cut of hip and valley 
rafter against ridge board or deck, as 7—74 for \@ pitch (mark on the 
714 side). 








TOP OR 
PLUMB 





Fic. 981.—Jack rafter as cut by method in figs. 977 to 979) in position on roof showing fit at 
ends with hip rafter and cap. Here as in fig. 979 LARF, shows section cut at top end of 
jack, and MSODW,, section cut at bottom end. 


To get the cut of the sheathing and shingles (whether hip or valley) 
reverse the figures under hip—as 714—7 instead of 7—7\4. 


For (hip) top and bottom cuts take 17 on body of square and take on 
tongue the figure which represents the rise per foot of the roof. 


Figs. 982 to 984 show marking and cut of hip rafter and fig. 981 rafter in 
position resting on cap and ridge. Here the section L’A’R’F’ resting on 
ridge is the same as L’A’R’F’ in fig. 984. 


Under heading ‘Hip and Valley’’ the set of figures gives for each pitch 
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the length of hip or valley rafter of run of common rafter. For instance, 
for roof having 1 pitch under the figure 12 (representing the run of com- 
mon rafter or half the width of the building) along the 1 pitch line of 
figures find 17, 5, 3 which means 17 ft. 5%/,: ins., length of hip or valley 
rafter. Deduct for half the thickness of the ridge board and add for eave 
overhang beyond the plate, which is the length of hip or valley rafter re- 
quired for roof of 4 pitch and common rafter run of 12 ft. 








Fic. 982.—Square applied to hip rafter for marking top and bottom cuts. Note that the fixed 
number 77 is used for hip rafters. 


Fic. 983.—Square applied to hip rafter for marking side cut. Here F’L’ is che mark for side 
cut and F’R’ the mark for top cut previously made in fig. 982. 


Fic. 984.—Detail of upper end of hip rafter showing section L’A’R’F, cut to bevel required 
for ridge. 


Example.—Find the length of hip rafter for a building 24 ft. span, 4% 
pitch (4 ins. rise per ft.). 


In the hip rafter table (fig. 976) along the line of figures for 4 pitch and 
under the graduation figure 12 (representing half the span or run of common 
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rafter) find 17, 5, 3 which means 17 ft. 5 */12 ins. the required length of 
hip or valley rafter. Deduct for half the thickness of the ridge board and 
add for any overhang required beyond the plate 


For top and bottom cuts of hip or valley rafter take 17 on body and 4 
(the rise of the roof per ft.). Mark on 17 side gives the bottom cut, on 4 


side, the top cut. 


For side cut of hip or valley rafter against ridge board look in the set of 
figures for side cut in the table (fig. 976) under hip. along the line for % 
pitch and find the figure 7, 714. Use 7 on one arm of square and 74 on 
the other; mark on the 74 arm for side cut. 


Class II.— Reading length of rafter per foot run 


There are numerous squares having rafter tables based on 
“run per foot,’’ such as the Southington Hardware Co., Stan- 
ley, Eagle, etc. Of these, the arrangement of the rafter tables 
are identical on the Stanley and Eagle squares, but considerably 
different on the Southington Hardware Co. square. 

Fig. 985 shows the rafter table of the Southington Hardware 
Co. square. As will be seen there are several combinations of 
figures corresponding to headings: ‘“‘Length common rafters per 
foot run,”’ “Length of hip or valley rafters per foot run,” etc., 
the values being found to the right of each heading. To 
demonstrate how to use these values or figures take the first 
combination of figures headed “Length of common rafter per 
foot run.” To the right of this heading are several pairs of 
figures, the upper figure of each pair, as 3, 4, 6, 8, 10, 12, 15, 16, 
18, means rise (in ins.) per foot run. Under each of these 
numbers is a number which means the length of rafter per foot 
Tun, corresponding to the rise given immediately above. 


Example.—Find the length of a common rafter on a building 24 ft. wide 
and 14 pitch. ' 
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The rise per foot run = pitch x span + run 
= 14 X 24 + 12 = 1 ft. or 12 ins. 


In the combination of numbers headed “Length ot 
common rafter per foot run” (fig. 985) look for 12, and 
under the number will be found 16.97, which is the length 


of a common rafter per foot run. Hence, since run is 
Laut; 


length common rafter = 16.97 * 12 = 203.64 ins., or 
203.64 + 12 = 16.97 ft. 
This reading is shown in detail in fig. 986. 


The other combinations of figures for hip or valley 
rafters, jacks are read in a similar manner rendering 
further explanation unnecessary. 


The Eagle rafter table, as shown in fig. 987, 
is located on the face of the body of the square 
and is composed of six rows of figures which are 
lettered at the left end of the body to show their 
use. 


The figures found in these six rows refer to 
the outside edge graduations which in the case 
of the side cuts are clearly marked beyond all 
mistake. 


The inch marks may represent inches or feet, 
and the twelfths may represent twelfths of an 
inch or twelfths of a foot that is regarded as a 


Fic. 985.—Southington Hardware Co. square; back of tongue showing 
rafter table and illustrating Class II in which the reading gives length 
of rafter per foot run, and the grouping of rafter values, the latter 
feature being special with this square. 
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scale. The edge marks represent the rise of a roof as 4 inches to 
the foot run called 1% pitch, or 6 inches to the foot run called 4 
pitch. After looking at the inch line figures on the outside and 
finding the figure that is the same as the rise of the roof, look 
underneath it and find a table giving the lengths of rafters and 
all side cuts. The run in every table is 1 foot. There are 
seventeen of these tables commencing at two inches and con- 


tinuing to eighteen inches. 


INCH 3 ss 6 
12 39 12 of 134 


10 12 
o2 10% 


RISE PER FOOT RUN— 




















LENGTH COMMON RAFTER PER FOOT RUN 


Fic. 986.—Southington Hardware Co. square; enlarged portion of rafter table showing reading 
referred to in the text. 


Example.—F ind the length of a common rafter for a roof having 8 in. 
rise or 44 pitch. 2¢ ft. span under 8 on the upper edge scale of the square, 
fig. 987, will be found a table and the first figures of the table which is 
designated at the left end of the body, “Length of main rafters per foot run” 
are 14.42. Multiply this by half of the width of the building, which will 
give the whole length of the rafters, thus: 


14.42 * 4% of 20 = 144.2 ins., or 
144.2 + 12 = 12.02 ft. 
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the upper edge scale to represent the rise 
Look under the figure in the fifth line 
marked ‘Side cut of jacks use the marks 
AAA A” and find 10. This refers to 
the graduation marks on the outside 
edge of the body. 





XK] 






Set square on jack to these marks and 
mark along the 12 side for cut of jack. 
This also gives the right angle to cut 
piancier and moulding on the jet that 
runs up the gable. 


LYGONS USE THE END OF BODY | 


The level plancier and moulding cuts 
can be marked on the body side or the 
references transposed using the 12 in. 
mark on body and reading given in the 
table on the tongue. 


OCTAGON WIP RAFTERS USE) 
ECUT *OCTAGON JACK RAFTERS USE Vvyy _| 


WrER CUTS FOR PO 





OCTAGON JACKS SPACED ONE FOOT _| 


{___ SISE TU) 


| _COTAGON Hip BAFYERS PEA POO! HUN | 









Side cuts for hip and valley rafters are 
found by using the figures in the bottom 
line in the same way as just explained 
for jacks. 


| _ LENGTH 


be ef fat USK CLENGT) 


D 
ys 
















TONGUE POINT FOR OCTAGON POLYGON GUT 









It should be noted that the 12 in. mark 
on the tongue is always used in all angle 
cuts, both top and bottom and side cuts, 
thus leaving the workman but one num- 
ber to remember when iaying outside or 
angle cuts. This is the figure taken from 
the fifth or sixth number in the table. 
The side cuts come always on the right 
hand or tongue side on rafters. When 
marking boards these can be reversed 
for convenience at any time by taking the 
12 in. mark on the body and using the 
references on the tongue. 


(uta ebitabuity 


Bae, Bee. 2 fae. 


OCTAGON POLYGON 





t/ 


inj. 6. sll ots o%  J7 __ su 
AE CEE 


Table of Octagon Rafters.—The 
Eagle square is provided with a 
table for cutting octagon rafters as 
shown in fig. 988. 


+ Ue) a Cf aS a) A |: 


3 ae 4 1} Sb 


Fic. 988.—Eagle square, back of body showing octagon rafter tables and reading referred to in the text. 
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In this table the first line of figures from the top gives the length 
of octagon hip rafters per foot of run. 

The second line of figures gives length of jack rafter for one 
foot space from octagon hip. 

The third line of figures gives the reference to the graduated 
edge that will give the side cut for octagon hip rafters. 

The fourth line of figures gives the reference to the graduated 
edge that will give the side cuts for jacks. 

The tables are used in a manner similar to that used for the 


CUT ALONG THIS LINE 





) Fic. 989.—Square in position for marking octagon polygon cut set to 
points 10 on tongue and 24 on body (“end of body’’), illustrating ap- 
plication of the reading shown in fig. 988. 


regular rafter tables just described and need no further explana- 
tion except the last line or bottom row of figures which gives 
the bevel of intersecting lines of various regular polygons. It is 
used as follows: At the right end of body on the bottom line 
may be read mitre cuts for polygons—use end of body. 


Example.—Find angle cut for an octagon. 
: . ; ; pe | 
For a figure of 8 sides to the right of the word Oct. in last line of 
find 10. This is the tongue reading, the end of the body being the other 
point as shown in fig. 989. 
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reading “8 sides 18—714."" This means that the square must be placed at 


18 on one arm and 7% on the other to obtain the octagon cut as in 
fig. 992. 


Table of Brace Measure.—This table on the Sargent square 
as shown in fig. 991 is along the center of the back of the tongue 
and gives the length of common braces. 


Example.—lf the run be 36 ins. on the post and the same on the beam, 
what is the length of the brace? 





ication of square for angle cuts of polygons The square is bere shown eet to 
Ce TS In Rcauibitiog an &-sided figure as an octagon cap for instance, mark 
the last figure in the reading is the setting for marking side: mark as shown Saw das 
pieces of equal length, having this angle cut at each end of each piece. and ch pieces wil 
fit together to make an eight-sided figure, in size depending upon the length of the pieces. 
The dotted lines show figure as it would appear with the eight pieces in position 
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{n the brace table or collection of figures, along the central portion of the 
back of the tongue (figs. 991 and 993) look (at L) for 


36 
36 50.91 


This reading means that for a run of 36 ins. on post and 36 ins. on beam 
the length of beam is 50.91 ins. At the end of the table (at F near body} 
will be found the reading 

18 
24 30 

This means that where the run is 18 ins. one way and 24 the other, the 

length of brace is 30 ins. 


LENGTH 
RUN ON BEAM (INCHES) OF BRACE 








POST HUNDREDTHS 
RUINCHES) INCHES OF AN INCH 


Fic. 993.—Portion of brace measure table with explanation of the various figures. 


Fic. 994.—Brace in position illustrating measurements and reading of brace measure table. 


The best way to find length of brace for runs not given on square is to 
multiply length of run by 1.4142 ft. (when run is given in feet) or by 16.97 
ins. (when run is given in inches). This-rule applies only when both runs 
are the same. 


Octagon Table or Eight Square Scale.—This table on the 
Sargent square is located along the middle of the face of the 


NOTE.—Hundredth scale. On most squares there is a scale of 1 inch length graduated 
into 100 parts, sub-divided into 20 parts, that will be found convenient when using the brace 
and rafter tables where decimal fractions occur. This is usually located in the corner near the 
brace measure table. 
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Essex Board Measure Table.—This table is shown in fig. 
996, and appears on the back of the tongue on the Sargent 
square. In applying the table the inch graduations on the outer 
edge of the square are used in combination with the values along 
the five parallel lines. 


After measuring the length and width of the board, look under 12 in. 
mark for the width ir inches. Then follow the line on which this width is 
stamped toward either end until the inch marked is reached on the edge of 


SCALE DIVISIONS 





Fics. 997 and 998.—Square timber and appearance after being cut to octagen shape, showing 
application of octagon scale in laying sides of an octagon or eight-sided polygon. 


the square where number corresponds with the length of the board in feet, 
and the number found under that inch mark on the line followed will be 
the feet and inches contained in the board. The first number is feet and 
second number inches. 


Instead of a dash between the ft. and ins. numbers, some squares have 
the inch division continued across the several parallel lines of the scale ap- 
pearing on one side of the vertical inch division lines and ins. on the other. 


Example.—How many feet Essex board measure in a board 11 ins. wide 
10 ft. long and 1 in. thick? 3 ins. thick? Under the 12 in. mark on the 
outer edge of the square (fig. 996) find 11, which represents the width 
of the board im ins, Then follow on that line to the 10in. mark (representing 
length of board in feet) and find on line 9, 2 which means that the board 
contains 9 ft. 2 ins. board measure for thickness of l inch. If the thickness 
were 3ins. then the board would contain (9 ft. 2 ins.) X3=27 ft. 6 ins. B.M. 
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CHAPTER 24 


Joints and Joinery 


In carpentry the term joint means the union of two or mote 
smooth or even surfaces admitting of a close fitting or junction, as 
a joint between two pieces of timber. Joinery, or the art of 
joint making is an advanced branch of carpentry. It requires 
considerable skill to make a good joint, especially some of the 
complicated forms, because the parts must be shaped to dimen- 
sions with precision so that the fit will be accurate. It is work 
of precision and requires not only accurate tooling but accurate 
laying out. 

Formerly, before the introduction of numerous iron fittings, 
joinery, especially in building construction, was practiced more 
than now. However, a thorough knowledge of joinery is still 
indispensable to the first class carpenter. There is a multi- 
plicity of joints, all of which may be divided into two genera} 
classes according to the manner in which the joining pieces are 
brought together, as 

1. Plain or butt joints. 

a. Straight d. Mitre 
6. Dowel pin e. Feather 


f. Splice 
z Corner} ae pian 


2. Lap joints. 
a. Dado (housed butt) d. Dove tail 
b. Scarf e. Wedge 


c. Mortise and tenon f. Tongue and groove 


378 Joints and Joinery 


1. Plain or Butt Joint 


The term plain or butt joint signifies a joint in which the end 
or side of one piece is placed, or “‘butts’’ against the end of the 
other. 


Straight Joint.—This is the simplest form of joint and has 
many uses, such as flooring, boat planking, etc. However, to 


EDGES: STRAIGHT AND SQUARE 





HIGH SPOTS NOT SQUARE, 
SS i 





Fics. 999 to 1,002.—Straight butt side joint. First method, by jitting. After planing with 
jack and jointer planes to square and straighten the edges, place the two pieces together as 
in fig. 999. Make marks, so they may be placed in same position each time the edges are 
tried. After the first planing the edges will probably not come together at all points because 

of high spots. The fit of the edges is tested by sighting, placing the pieces between the eye 
and light, the low spots being easily detected by the light coming through. The joint is 


made perfect by repeated planing and testing. Fig. 1,000 shows boards out of square, and 
figs. 1,001 and 1,002 the perfect joint. 


JOINTER PLANE 


BOTH PIECES PLANED 
AT SAME TI 
































Fic. 1,003.—Straight butt side joint. Second 


requires more skill in planing and it is necessary that the plane i shoul i 
edge and carefully sharpened and adjusted. ewan ae 


method, by planing both edges togcthcr. This 
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make a good fitting butt joint requires skill in the use of planes. 
It may be made with or without the use of glue. 

Straight butt joints may be classed as side, or end, according 
as the pieces are joined along their sides or ends. 





To make the side joint, first square and straighten the edges with jack 
and fore or jointer planes, frequently testing the surfaces with try square and 
fitting until a perfect fit is obtained, as in figs. 1,001 and 1,002. Then if 
glue is to be used, apply to each of the edges good strong (fresh dissolved) hot 
liquid glue and, in some way, clamp end hold them tight together. If the 
wood be warmed better results are obtained as the glue is not chilled when it 





Fic. 1,004.—Narrow boards jointed and placed together showing system of marking so that the 
same edges will come together in assembling. 


touches the surface. When dry, the adhesion will be permanent. This 
method is good for short, clean work, such as furniture, bottoms of drawers 
or light cabinet work, but for long, heavy and thick pieces, more Jabor, 
care and material becomes necessary. 


Dowel Pin Joint.—This joint may be considered as a substi- 

| tute for the mortised joint. If well made and not exposed to 

the weather it is an efficient substitute. A dowel point is simply 

‘ abutt joint reinforced by dowel pins which fit tightly in holes 

bored in each member to align with each other. Fig. 1,013 shows 

dowel, the joint ready for assembly with dowel pins inserted. 
Figs. 1,014 and 1,015 show end view and plan of the joint. 

i i in joi ds upon the accuracy of marking 

fet tite rare ante wage pares tne hole be bored in perfect 

_ alignment and straight it will be impossible to assemble the pieces, or when 


as ———— UL 


0 JoinandJolne\ 


assembled , the pieces will not properly sien _ The method of making a dowel 
‘4 joint is shown in figs. 1,005 to 1,01-. , ' 

he alle dowels, the glue should be put in the holes and not yo —e 

dowels, otherwise it will be scraped off as the dowels are pushed in place. 





Fics. 1,005 to 1,012.—Method of making a dowel pin joint. After jointing the two pieces refer- 
ence marks are made as in fig. 1,005 so they can be placed in the same relative position. With 
the reference marks registering, scribe marks MS, and LR, at points where dowel pins are to 
be placed asin figs. 1,007 and 1,008. In scribing, use try square and sharp pointed scriber as 
shown. Square these lines across the edges by scribing lines A, B, C, D, as in figs. 1,007 and 
1,008. Set marking gauge to half thickness of the boards and scribe lines EF, GH, IJ, and 
KL, asin figs. 1,009 and 1,010. At the intersections of these lines holes are to be bored with 
great accuracy. To center the bit at these intersections make small holes with a scratch awl. 
This will cause the bit to start true with the intersection, otherwise the spiral point of the bit 
would push to one side a3 it enters the wood. The dowels should be a nice fit in the holes. 
The size of holes depends on thickness of the boards, in general a trifle less than half the thick- 


ness. Thus, for % inch boards use 24 inch dowels. Figs. 1,011 and 1,012 show holes bored 
and dowels in position. 


Joints and Joinery 381 





Fics. 1 2013 to 1,015.—Views of dowel pin joint. Fig. 1,013, partsready to assemble, dowels in 
position. Figs. 1,014 and 1,015, end view and plan of joint. 





~* 


Fics. 1,016 to 1,022.—Method of making a corner joint. First scribe right lines near the end of 
the pieces MS, as in figs. 1,016 and 1,017, using try square and sharp pointed scriber or knife. 
For small work the pieces may be placed on a bench hook with the scribed wines in line and 
both sawed in one operation with a back saw as in fig. 1,018. After sawing, the joint surface 
of S, should be block planed as in fig. 1,019, and continuously tested with try square as in 
figs. 1,020 to 1,022 until a perfect fit at right angles is obtained. 


inery 
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VERTICAL 
ADJUST MENT 


Fic. 1,026.—Marsh picture frame vise. With this tool any framecan be held in proper position 
for nailing. It has a base with swivel attachment, allowing the frame to be swung or tipped 


in any position 





d 1,028.—Makeshift method of nailing mitre joint on picture frame by offsetting. 

TH eogriay eh in the piece S, for the nails LF, and M, placed in the vise. The piece S, 
should be slightly offset as shown in fig. 1,027, so that when the nails are driven home by aid 
of nail set, S, willslide to the right as the pieces are brought closely together, thus bringing 5 
in alignment with M, as shown in fig. 1,028. Success in making a good joint by this method 
upon getting the right amount of offset and this is a matter of experience. The joint 


should be reinforced with glue. 
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Mitred Corner Joint.—This type of joint is used mostly in 
making picture frames. To properly make a mitred joint, a 
picture frame vise should be used in fastening the pieces together 
instead of the makeshift method of offsetting in nailing. In 
fact, a picture framing shop, to be worthy of the name, should 
be provided with a picture frame vise, one type of which is 
shown in fig. 1,026. 

In cutting the 45° mitre, use a mitre box. After sawing, dress 
up and fit the ends with a block plane. There are two ways to 
nail a mitred joint: the correct way with picture frame vise and 


INSIDE 


INSIDE 





FEATHER 





Fics. 1,029 and 1,030 —Mitre joints reinforced by feathers. Fig. 1,029, joint with two outer 
edge feathers; fig. 1.030, joint with end feather. These feathers are retained in place by 
glue. These joints may also be reinforced by an inside block as shown in dotted lines. 


the wrong way with ordinary vise. Where considerable work 
is to be done a combined mitre box and vise is desirable as 
shown in figs. 1,023 to 1,025. 

The second method is as already stated, a makeshift, and a 
good joint made this way depends on the skill of the workman, 
as there is chance for error both in angle and alignment of 


the two pieces joined. This method is shown in figs. 1,027 and 
1,028. 


Feather Joint.—In this form of joint a groove is made in each 
of the pieces to be joined and a tongue or feather made as a 
separate piece and inserted as shown in figs. 1,037 to 1,040. This 
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form of feather joint has been largely replaced by the familiar 
tongue and groove joint used in flooring, but it is desirable to 
know how to make a feather joint in emergency. 





Fics. 1,031 to 1,036.—Method of making afeatherjoint. After jointing the two boards to be 
joined, each board is grooved with a plough plane as at A, the depth of each groove being % 
half width of the feather. Next (after heating the boards) nearly fill one groove with hot 
glue using a glue spoon as at B. Insert feather (which should fit nicely but loose enough to 
slide easily) and rub feather back and forth to work in and remove excess glue as at Cc. Now 
tack stops at each end to prevent feather running out while rubbing; knock feather well 
into groove with mallet, using block to prevent denting feather; and apply hot glue to the 
edges and both sides of the projecting feather with glue brush as at D. Similarly applying 
hot glue to the other piece, rub it back and forth to work in and expel excess glue as at E. 
Finally, place boards in position and knock the joint well together as at F, and it will be edvis- 
able to place same in a vise, holding the boards firmly together until glue hardens. 


The main reason for the feather joint seems to be that when 
jointing two pieces of soft wood, a hard wood feather (which 
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for maximum strength should be cut across the grain) may be 
inserted, rendering the joint less liable to snap than ifa tongue 
were cut on the soft wood itself and lengthwise with the grain. 
Figs. 1,041 to 1,045 show a tongue and groove plane; the end 
view fig. 1,045 shows the plow in position for cutting the 
groove, being centered by the fence which in planing is pressed 
against the side of the board. 





Fics. 1,037 to 1,040.—Parts and assembly of feather joint. The feathers fit into the grooves in 
M, and S, and when assembled has the appearance as shown in fig. 1,040, 





Figs. 1,041 to 1,045.—Stanley double-end match planes for cutting tongue and groove. There 
are two cutters, a plow and a tongue tool, both governed by one permanent fence. The 
tongue tool has one edge wider than the other, which overhangs one side when tonguing on 
center. Both tongue and groove are cut by working the tool in the same direction, by revers- 
ing it end for end. 

Splice Joint.—This kind of joint is similar to the familiar 
double strap butt joint used on the longitudinal seams of some 
shell boilers. The two pieces of wood to be joined are placed 
end to end and joined by fish pieces placed on each side and 
secured by through cross bolts, or nails as in fig. 1,046. These 
fish plates may be either of wood or iron and either plain or with 
projecting ends. 2 
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In gluing dowels, the glue should be put in the holes and not on the 
dowels, otherwise it will be scraped off as the dowels are pushed ir, place. 


The plain type shown in fig. 1,046 issuitable when the stress is compression 
only, but when the joint is subject to tension the fish plates should be 
anchored to the main members by keys or projections as shown in figs. 
1,048 and 1,049. 





























RECESSED PINS 


Fics. 1,046 to 1,049.—Various splice or fish joints. Fig. 1,046 shows the plain joint with wooden 
fish plates. It may be either nailed or bolted, but in either case it is suitable only for compres- 
sion stress. When subjected to tension stress the plates, if of wood, should be anchored by end 
projections on the plates or by keys as shown in figs. 1,048. The thickness of wooden plates 
should be at least half thickness of the main members. Fig. 1,047 shows plain iron plates 
and fig. 1,048 iron plates anchored by projections at the ends. 


2. Lap Joints 


In the various joints grouped under this classification one of 
the pieces to be joined laps over, or into the other, hence the 
name lap joint. There is a great variety of these joints, each 
of which will be briefly explained. 


Housed Butt or Rabbetted Joint.—A rabbet is cut across 
the side of one of the pieces to be joined near the end to receive 
the end of the other piece as shown in fig. 1,050. This form of 
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joint is easily made water tight and is therefore frequently 
used for tanks and sinks. It is not used where its appearance 1s 
considered because of the unsightly projecting end. 
In making this joint, the rabbet should be cut accurately to size of the 
piece it is to receive especially when the joint must ke water tight. 


In building a water tight tank or sink, the Jower edges of the sides should 
be doped with white Jead and a few strands of cotton wicking laid smoothly 
uponthem. The bottom being nailed or preferably put on with screws driven 














SIDE. WHITE LEAD ee 
MUST BE 


RABBET ACCURATE 
/ FIT 





THROUGH BOLTS 


Fics.1_050 and 1,051.—Housed butt, orrabbeted joint and wooden tank construction. Fig. 1,050 
shows rabbet cut near end of the side piece. The end piece which is to fit in the rabbet 
should be thicker than the side piece to permit nailing or fastening with screws without split- 
ting and the end piece should accurately lit the rabbet. Fig. 1,051 shows assembly of a small 
tank with housed butt joint. The bottom may be either fastened with nails as at L or 
with screws asat F. Part of the bottom is cut away showing white lead and cotton wicki 
placed on lower edge to make tight joint. The end piece may be fastened to the sides citi 
nes ma = Me or by Gaon asatS. The latter makes a very strong construction 

en through bolts are used, am arge wz i j 
‘cheyak ot olga ply large washers should be provided to prevent heads and 


well home, will press tightly upon the wicking and caulk the joi 
y \ t) joint. If 
work has been properly done, the joint will be water tight. ae 


Scarf Joints.—By definition a scarf joint is an endwise lap 
joint made by beveling off, notching, or otherwise culling away the 
sides of two timbers so as, when assembled, to form one continuous 
piece, usually without increased thickness, the two pieces being 
held together by bolts or sometimes by straps. 
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There are various forms of-scarf joint, and they may be classi- 
fied according to the nature of the stresses they are to resist, as 
those designed for 

Jie Compression 4. Compression and tension 

2. Tension 5. Tension and bending 

3. Bending 


Compression Scarf Joint.—This is the simplest form of scarf 
FORCE SQUARE ENDS FORCE 











Fics. 1,052 to 1,054.—Various compression scarfjoints. Fig. 1,052. plain, square ends; fig. 
1,053, plain, mitred ends; fig. 1,054, reinforced with iron fish plites. 









































Fic. 1,055.—Butt and lap plate scarf joint, des'gned to avoid reducing the length of the joined 
timbers when the timbers are not long enough for a lap joint the piece R, is splayed onto the 
timbers M, and S, which are cut away correspondingly. The laps of M, and S, on R, are cut 
with notches and provided with wedges LF, to take any tension stress. The joint is bolted 
and sometimes reinforced by iron fish plates. 


joint. As usually made, half of the wood is cut away from the 
end of each piece for a distance equal to the lap as in fig. 1,052, 
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this process being called ‘‘halving.”” . The length of the lap should 
be 5 to 6 times the thickness of the timber. Mitred ends, as in 
fig. 1,053 are better than square ends, as in fig. 1 1052, where 
nails or screws are depended upon to fasten the joint. 


For extra heavy duty iron fish plates are sometimes provided greatly 
strengthening the joint as in fig. 1,054. When these are used mitred ends are 


not necessary. 


Tension Scarf Joint.—There are various methods of “‘lock- 





Fics. 1,056 and 1,057.—Various tension scarf joints. Fig. 1,056, mitred ends fastened with 
Screws and tension stress caused by wedges. Fig. 1,057, square ends bolted and reinforced 
by iron fish plates; tension stress caused by fingers on the fish plates. 


ae eee == 
ea EY WEDGES 


Fics. 1,058 to 1,060.—Key and wedges. Fig. 1,058, key; figs. 1,059 and 1,060, wedges. 





ing”’ joints to resist tension as by means of keys, wedges or so- 
called keys, fish plates with fingers, etc. The difference between 
keysand wedges, as shown in figs. 1,058 to 1,060, should be noted. 
Keys are only permissible where only one key is used as in fig. 
1,061, otherwise if the slots and keys were not perfect fits all the 
stress would be carried by one key as in fig. 1,062, rendering the 
other useless. Note how this is overcome by the use of wedges, 
even when the slots do not match as in fig. 1,063. 


Bending Scarf Joint—When a beam is acted upon by a 
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FORCE THESE KEYS ALL STRESS TAKEN FORCE 


BY THIS KEY. 





TOO SMALL 































STRESS DIVIDED BETWEEN ALL WEDGES 
Fics. 1,061 to 1,063.—Scarf joints with mitred ends illustrating the use of ke 
, tol, ys and wedges as 
explained in the text. Where two or more wedges are used in place of one key they can be 
ig correspondingly smaller for equal strength to resist the tension stress, thus making 
joint. 


.—— + 
US cS 
{SS 
A H 


SPACE TAKEN UP BY WEDGES 


Fics. 1,064 to 1,066.—Scarf joint with notch and halflap mitred; also mitred ends illustrating the 
placing and effect of wedges. Fig. 1,064 shows the two pieces joined together with the wedges 
A, driven home and cut off. The dotted lines show the amount of space closed when drawn 
into place by the wedges. It will be noticed in the next two illustrations which show the two 
pieces separated, that at D, and E, as well as at F, and G, the cut is mitred thus, if accurately 
made in seasoned timber it becomes a rigid joint. It is sometimes strengthened by a bolt 


through each section as at H. 
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transverse or bending stress, the side on which the bending force 
is applied is subjected to a compression stress and the opposite 
side to a tension stress. Thus in fig. 1,067 the upper side is in 
compression, and the lower side in tension. Hence at L, the 
end of the joint may be square but at F, it should be mitred. 
Evidently if this end were square (as at F’, fig. 1,068), the portion 


of the lap of M between the bolt and F’ would be rendered use- 
less to resist the bending force. —s 
In designing a bending scarf joint it is important that the 


COMPRESSION BENDING 


PORTION OF JOINT 
EFFECTIVE 





Fics. 1,067 and 1,068.—Bending scarf joint illustrating why one end shou!d be mitred as ex- 
plainedin the text. Only one bolt is here provided to more clearly illustrate the effect of the 
square and mitredends F, and F’. In practice, an adequate number of bolts are provided 
and sometimes the joint is reinforced by a single fish plate placed on the lower side. 





Fics. 1,069 and 1,070.—Compression and tension scarf joints. Fig. 1,069, with key; fig.1,070, 
with wedges. In fig. 1,069, unless the key be a tight fit, the compression stress LF, will be 
taken by the square lap ends M, and S, and the tension stress L’F’, will be taken by the key. 
In fig. 1,070 the compression stress LF, is divided by the three wedges, O, H, M, and end« 
M, S, (if good fic); the tension stress L’F’, being carried by the three wedges O, H, M. 
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thickness at the mitred end be ample, otherwise the strain com- 
ing at that point might split the support. 


Compression and Tension Scarf Joint.—The essential re- 
quirements for this type of joint are flat ends to take the com- 
pression stress and notched lap with key, or wedges to take the 
tension stress as shown in figs. 1,069 and 1,070. For severe duty 
these joints are sometimes reinforced by iron fish plates with 
plain or fingered ends. When fish plates with fingers are used, 
a multiplicity of wedges is unnecessary. 








COMPRESSION BENDING 


TENSION 


Fic. 1,071.—Tensionand bending scarf joint. In making this joint the square lap end L, should 
be on the side which receives the bending force and the mitred end F, on the other side, 
otherwise when the joint is subjected to a bending force the result will be the same as in fig. 
1,068. 


Tension and Bending Scarf Joint.—This joint is similar to 
the bending scarf joint in that the lap end of one member is 
square, that of the other member, mitred. The lap is partly 
straight and partly inclined, as shown in fig. 1.071, a wedge being 
_ placed at the middle point fitted against notches to take the 
tension stress. 


Mortise and Tenon Joints.—In carpentry, a mortise is 
defined as a space hollowed out in a timber to receive a tenon or 
the like, and a tenon as, a projection, properly of rectangular cross 
section at the end of a piece of timber to be inserted into a socket 
or mortise in another timber to make a joint. 

Mortise and tenon joints are freauently called simply tenon 
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joints. The operation of making mortise and tenon joints some- 
times is termed tenoning which implies mortising also. 

There is a multiplicity of mortise and tenon joints and they 
may be classified with respect to 





Fics. 1,072 and 1,073.—Mortise and tenon joints. 1. Shape of the mortise. Fig. 1,072, 
rectangular; fig. 1,073, triangular. 





Fics. 1,074 and 1,075.—Mortise and tenon joints. 2. Position of the tenon. Fig. 1,074, at 
center; fig. 1,075, at side. 

. Shape of the mortise. 

. Position of the tenon. 

. Degree in which tenon projects into mortised member. 

- Degree of housing of mortise. 

.. Number of tenons. 

. The shape of tenon shoulders. 

. The method of fastening the tenon. 


NOMS WdYOre 
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The mortise and tenon must exactly correspond in size, that is, the tenon 
must accurately fit into the mortise. The position of the tenon is usually 
at the center of the timber, but sometimes it is located at the side, depending 
upon the degree of housing, except in special cases. 


The tenon may project partly into, or through, the mortised timber. 


Ht] 
LA 


=—— 


= 





Fics. 1,076 and 1,077.—Mortise and tenon joints. 3. Degree in which the tenon projects 
into the mortised timber. Fig. 1,076, stub tenon; fig. 1,077, through tenon. 
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Fries. 1,078 to 1,081.—Mortise and tenon joints. 4. Degree of housing of mortise. Fig. 
1,078, two sides; fig. 1,079, three sides; fig. 1,080, four sides; fig. 1,081, five sides. Figs 
1,079 and 1,078 may be considered by some as lap joints. 


When the tenon and mortise do not extend through the mortised timber 
it is called a stub tenon. This form of tenon is used for joining up the frame- 
work cf partitions, and in work where the joint will not be subject to any 
tension. . 
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The term “degree of housing” signifies the degree in which the tenon is 
covered by the mortise, that is, the number of sides of the mortise. 

The number of tenons will evidently depend upon the shape of the 
timbers, whether square or rectangular with considerable width and little 
thickness. 

The tenon shoulders are usually at right angles with the tenon as when 





s joi . Fig. 1,082, single 

Fics. 1,082 to 1,084.—Mortise and tenon joints. 5. Number of tenons i § 

odie fig. 1,083, double tenon; fig. 1,084, multi-tenon. When the wood is very thick or 
wide instead of having one tenon one-third of the thickness, it is usual to have two tenons 
and consequently two mortises. In this case the thickness of the tenon is about !/s that of 
the wood. ; 





Fics. 1,085 and 1,086.—Mortise and tenon joints. 6. Shape of the tenon shoulders. Fig. 
1,085, square; fig. 1,086, mitred. 


the two timbers are joined at right angles, but they may be mitered to some 
smaller angle as 60° or 45° as in the case of a brace. 


There are several ways of fastening mortise and tenon joints as with pins 


or wedges. The accompanying cuts illustrate the various points just 
mentioned. 


In making a mortise and tenon joint the work is first laid out to given 
dimensions as in fig. 1,087. : 
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Cutting the Mortise.—Select a chisel as near the width of 
mortise as possible. This chisel, especially for large work, 
should be a framing or mortise chisel. 

Bore a hole same size as width of mortise at the middle point. 
If mortise be for a through tenon, bore half-way through from 





PENCIL 
MARK 


Fic. 1,087.—Method of laying out a mortise and tenon joint having mortise in the center of one 
timber and tenon at side of the other timber. Set gauge to 4 thickness of the timber to be 
mortised, then with gauge scribe line MS, and with gauge on opposite side of the timber, 
scribe line LF. These lines define the sides of the mortise. To complete the mortise lay out 
lines AB, and CD, using square and pencil. Without changing the setting on the gauge, 
scribe line M’S’, for tenon on the other timber and EG, with square at correct distance from 
the end. In working on finished surfaces be careful not to scribe the lines MS, and LF, beyond 
the ends of the mortise as the scratches will show after job is completed. In such cases it is 
better to mark lightly with pencil AB. and CD, first. 
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each side. In the case of a large mortise, most of the wood may 
be removed by boring several holes. 

In cutting out a small mortise with a narrow chisel, work from 
the hole in the center to each end of the mortise holding the 
chisel at right angles with the grain of the wood. At the ends 
the chisel must be held in a vertical position as in fig. 1,089, 
having the flat side facing the end of the mortise as shown. 


TION OF CHI 
APPEARANCE OF CUT FROM TOP ee pa Wa 5. 74 POSITION FOR 


CHISEL CUTS MORTISE (\NTERMEDIATE CUTS 


Ys 
Ve 
Fics. 1,088 and 1,091.—Method of cutting small mortise. After laying out, bore hole, fig 
1,088, at center and work toward each end as explained in the text. Fig. 1,088 shows lay 
out and appearance of chisel cuts which should always be made across grain. Figs. 1,089 
to 1,091 show successive cuts. After the first few cuts, for heavy work, the chicel can b 
driven an inch or more in pine or poplar. 
























‘ 





Fic. 1,092.—Method of boring in making a large mortise, showing results obtained by use o 
ordinary bit, and with Forstner bit. 


Fic. 1,093.—End test after cutting mortise. 


Always loosen the chisel by a backward movement of the 
handle, a movement in the opposite direction would injure 
ends of the mortise. 

Never make a chisel cut parallel with the grain as the wood 
as the side may split. 
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In cutting a through mortise, cut only half-way through on 
one side, and finish the cut from the other side. 


After cutting test the truth of the sides by using a try 
Square as in fig. 1,093; this will check the accuracy with which 
the work was laid out. 


_ Cutting the Tenon.—A back saw is used for cutting out the 
wood on each side of the tenon and if necessary, a finishing cut 


SPLIT WEDGES wi by eA ey 
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pices. 1,094 to 1,097.—Mortise and tenon joints. 7. Methods of fastening the tenon. Figs. 1,094 
and 1,095, side and end views showing tenon secured by pin. Fig. 1,096 shows tenon held by 

: internal or split wedges, that is, wedges that are driven into the tenon splitting and spreading 
itasshown. By making the sides AB, and CD, tapering, the tenon becomes securely wedged 

; into the mortise. In fig. 1,097 the tongue is extended beyond the mortise and rectangular 
holes cut into which external wedges are driven. 





> 


. 1,098 and 1,099.—Appearance of tenon before and after pointing. 
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may be taken with a chisel. After the wood is cut away the 


tenon shou'd be pointed by chiseling all four pe: os 
i fore and after pointing. 
. 1,098 and 1,099 show appearance of tenon be 
ae is necessary, otherwise a tight fitting tenon would be difficult 
SHOULDER DRAWN 
OFFSET CENTERS AGAINST TIMBER 
MORTISE ‘ 
ENON CENTERS ° 


TENON 
CENTERS 









PINS DRIVEN IN 


Fics. 1,100 to 1,104.—Draw boring showing method of transferring pin centers from mortise 
holes to tenon, offsetting, and drawing tenon home in mortise by driving pins into the offset 
holes. In laying out the tenon hole centers, be careful to make the offset toward the tenon 
shoulder. 


MITRED 
SHOULDERS 





Fics. 1,105 to 1,107.—Mortise and tenon joint with mitred shoulders. One timber has a mortsie | 
or slot cut down into the center until it squares through from the beginniny o inside of the 
mitre, and on the other is formed a tenon to fit the slot so that the twe wil gc snugly together 
as shown. In picture framing or light work where the materials are les: than 2 ins thick, 
it will not be piactical. It is all made with the saw except the bottom of slot which must be 
chiseled square through from inside of mitre. 


to start into the mortise and would perhaps splinter the sides of the mortise 
when driven through. Do not cut cff point until tenon is finally in place 
and pin driven home. » 
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Making Pins.—Mortise and tenon joints are fastened as before 
explained, by pins or wedges. To make a pin select good grade 
straight grained wood. First square by chiseling to section 
sligntiy larger than diameter of finished pin, and bring to 
octagon form by taking off the corners. By careful chiseling 







EQUAL 
SHOULDERS 


UNEQUAL 
SHOULDERS 


Fries. 1,108 to 1,110.—Mortise and tenon joint suitable for headers and tail beams around weti 
holes, chimney and scuttle openings. The header is notched out above the mortise to re- 
ceive it, thus making a more rigid job where there is a tendency to twist, as in the tusk joint. 


the cylindrical form may be approximated near enough to 
answer the purpose as in figs. 1,111 to 1,114. 

Draw Boring.—The term draw boring signifies ‘he method of 
locating holes in mortise and tenon eccentric with each other so 
that when the pin is driven in it will “draw” the tenon into the 
mortise forcing the tenon shoulders tightly against the mortised 
timber. 


The holes may be located either by accurately laying out the centers 
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| 
| 
ing t! i indi ter for the tenon 
i . 1,102, or by boring the mortise and finding cen 
bale. at fig. 1,103. Considerable experience is necessary to properly ota 
the enon hole for if too much cffset be given an undue strain will be broug 











38. 1,111 to 1.114.—Method of making pin for mortise and tenon jo’nt. The selected straight 

neat aad de: te wood should be scvibed and reduced to square section ABCD (fig. 1 
a trifle larger than the dimension circle (this allows for close working to size). Chise' om 
and 16 sides as in figs. 1,112 and 1,113. With block plane or spoke shave reduce to scri a 
circular form, and point one end as in fig. 1,114. Of course, if a wood-turn'ng lathe be avai 
able, the labor is considerably reduced and greater precision is possible as it takes consider- 
able skill to produce a cylindrical surface to dimension by chiseling and planixg. 


DRAW PIN HOLE DRAW PIN 





Fic. 1,115.—Mortise and tenon joint with tusk for floor beams, showing tusk, draw pin, etc. The 
obiect of this form of joint is to avoid the danger of too great a mortise and too small a tenon, 
and also of lessening the efficiency of either of the two pieces, in consequence of the tenon 
being placed too high or too low. It is used for horizontal bearings such as joists, binders, 
trimmers, beams, girders, etc. In this joint the body of the tenonisa little above the middle 
of the end, and runs out from two to four inches, as may berequired. Below it protrudes the 
tusk and above it the shoulder is cut down at an obtuse angle with the horizontal line, thus 
giving to the tenon the strength of the whole depth of the timber above the under tusk, 
and giving it a bearing in a shallow mortise, while a greater depth of the mortised piece than 
that which the tusk rests on receives the body of the tenon, thus protecting its comparatively 
narrow margin from under pressure. ‘ 


/ 
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Fics. 1,118 and 1,121.—Stub, and through mortise and tenon joints. Fig. 1,118, single stub 
joint; fig. 1,121, double through tenon joint. 





Fics. 1,122 to 1,126.—Rebated mortise and tenon joints. Figs. 1,122 and 1,126, with mitred 
rebate; figs. 1,1248 to 1,126, with square rebate. 
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joi i i joint. It is much better to 
the joint frequently sufficient to split the join . : 
Reeth lay out the work and make an accurately fitting pin than to 
depend on draw boring. 









Yip 


BCD 


1,1 
1,1 
the lumber must be so well seasoned that there can be no shrinkage. 


29 and 1,130.—Blind tenon, showing wedges entering tenon, fig. 1,129, and in place, 
30. The 


Fics. 
fig. Ls mortise must be the exact shape of the tenon when the wedges are in place. 
All 
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Dovetail Joints.—A dovetail joint may be defined as a par- 
tially housed tapered mortise and tenon joint, the tapered form of 
mortise and tenon forming a lock which securely holds the parts 
together. The word “dovetail” is used figuratively, the tenon 
expanding in width toward the tip resembling the fan-like form 





Fics. 1,131 to 1,133.—Notched mortise and tenon joint fastened with keyedstrap. The bottom 
of the key hole is made lower than the wood so that when the wedges are driven to place, the 
timbers are drawn tight. The lower end is held by an/angle dog. A plate is placed between 
the key and the wood to prevent the key cutting into the wood. With wedge adjustment, if 
the wood shrink, the slack may be taken up by driving the wedge in further. 





Fics. 1,134 to 1.136.—Notched mortise and tenor joint fastened with anchor strap. 


of the tail of a dove. The various forms of dovetail joint may 
be classed as 

1. Common. 

2. Compound. 

3. Lap, or half-blind. 

4. Mortise or blind. 


GROOVE ees 





Fes. 1,137 to 1.139.—Butt joint anchored witha feather to prevent slipping under compression 
stress, and fastened with a bolt. In using bolts, the wood should always be protected by 
large washers or plates. 





Fics. 1,140 and 1,141.—Slip mortise and tenon joint and detail of the slip mortise. showing met- 
hod of swinging a tenoned header or trimmer into place between two stationary, timbers. 
The operation is accomplished by a chase or slip mortise. 
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Common Dovetail Joint.—This is a plain or single “pin” 
joint.* Where strength rather than appearance is important, 
the common dovetail joint is used. 

The straight form of this joint is shown in figs. 1,142 to 
1,144, and the corner form in figs. 1,145 to 1,147, the propor- 
tions of the joint being shown in figs. 1,145 and 1,146. 






SIDES 








Fic. 1,142 to 1,144.—Common or plain dovetail joint, straight form. Fig. 1,142, socket; fig. 
1,143, pin; fig. 1,144, assembly. By noting the positions of the letters and numbers, it is 
clearly seen how the paris go together. 


Compound Dovetail Joint.—This is the same as the common 


*NOTE.—In dovetail joints the tapered tenon is called the pin, and the mortised part, 
which receives this joint, the socket. 
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form but has more than one pin, adapting the joint to wide 
boards. 


In making this joint, both edges are made true and square; a gauge line 
is run round one board at a distance from the end equal to the thickness of 
the other one, and the other board is similarly treated. Now, two methods 
are followed. Some mark and cut the pins first; others the sockets. 





Fics. 1,145 to 1,147—Common or plain dovetail joint, corner form. Figs. 1,145 and 1,146 
show the proper proportions for common dovetail joints, and fig. 1,146 assembly. 


In the first method the pins are carefully spaced and the angles of the 
tapered sides marked with the bevel. Saw down to gauge line and work out 
spaces between with chisel and mallet. Then put B,cn top of A (figs. 1,148 
and 1,149), and scribe mortise. Square over, cut down to gauge line,clean 
cut and fit together. 


Thesecond methodis to first mark the sockets on A (sometimes on common 
work the marking is dispensed with, the mechanic using his eye as a guide); 
then run the saw in down to the gauge Jine, put A on B, and mark the pins 
with the front tooth of the saw; cut the pins, keeping outside of the saw 
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mark sufficiently to allow of the pins fitting fairly tight; then both pieces 
may be cleaned out and tried together. 


In cleaning out the mortises and the spaces between the pins, the wood 
worker must chop half way through, then turn the board over, and finish 
from the cthe: side, taking care to hold the chisel upright, and not so as to 
cut under. as shown in fig. 1,150, which is sometimes done to ensure the 
joint fitting on the outside. Another bad practice is to leave the pins long, 
and rivet them over with the hammer when the joint is glued up. 


POOR WORK 
(UNDERCUT) 





Fics. 1,148 to 1,150.—Compound dovetail joint and detail (fig. 1,150), showing joint poorly 
cleaned out. 


DANGER OF SPLITTING 






ANGLE, TOO ACUTE 
Fic. 1,151.—Badly proportioned common dovetail joint showing results. 
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Spacing.—The maximum strength would be gained by having 
the pins and sockets equal; but this is scarcely ever done in 
practice, the mortise being made so that the saw will just clear 
at the narrow side, the space being from eight to ten times the 
width of the widest side. Small pins are used for the sake of 
appearance, but fairly large ones are preferable. The outside 
pin should be larger than the others, and should not be too tight 
or there is danger of its being split off as shown at A, in fig. 1,151. 





Fics. 1,152 and 1,153.—Block apparently dovetailed on four sides. First make the dovetail 
joint as shown in fig. 1,152, then with joint assembled cut block down so that section ABCD, 
will be changed in form to section 1234, the appearance of the block after cutting to this 
smaller section being shown in fig. 1,153. 


The angle of taper should be slight (70° to 80°) and not acute 
as here shown, otherwise there is danger of the pieces L,F, (fig. 
1,151) being split off in assembling. 


Position of Pins.—When boxes are made, the pins are gen- 
erally cut on the ends, the sockets being on the sides. Drawers 
have the pins on front and back, the rule being to have the 
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tapered sides so that they are in opposition to the greatest stress 
that comes upon the piece of work to which the joint is applied. 


Lap or Half-blind Dovetail Joint.—This is the joint used in 


STRAIGHT SIDE 














iS = 








Fics. 1,154 and 1,155.—Through half dovetail joint, or type in which one side is straight, and 
the other tapered. Evidently this joint is not suitable for a heavy tension stress as all the 
strain comes on one side. » 


Fics. 1,156 to 1,158.—Through half dovetail joint with wedge. This joint even with inferior 
workmanship may be made a tight fit by driving in the wedge. Because of the tight fit 
thus secured it is better adapted for a tension stress than the simple half dovetail joint (figs. 
1,156 and 1,157. 


the construction of drawers upon the best grades of work. The 
joint is visible on one side but not on the other, hence the name 
“half blind.”’ As this form of dovetail joint is used so extensively 





Fics. 1,159 to 1,161.—Double socket feather dovetail joint, before and after placmg feather in 
position. Evidently this joint could also be considered as a mitred butt dovetail feather joint. 
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in the manufacture of furniture, machines have been devised 
for making the joint saving time and labor. 












TONGUE: 
AND GROOVE 


Fics. 1,162 and 1,163.—Drawing board construction illustrating end fastening with tongue 
and groove joint (fig. 1,162), and dovetail joint (fig. 1,163). Itisreadily seen that the board 
can contract and expand without checking, as the dovetail cleats are fitted after the glue is 
dry and all cleaned off and are left free, only held in place by the dovetail. 
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Fics. 1,164 and 1,165.—Lap or half blind dovetail joi iti in sawing pi 

»165 ap O 1 joints and position of sawin sawing pins and 
es en — <c _ ae gr en with a chisel cut out the rest of the wood fay hi spaces 
" ength of the pins must be less than the thickness of the front by an 
pet equal * thelap. When the side is completed it should be laid in position on aaa 
oben wh an oon leer of bee ain scribed. Pk sockets must be then carefully cut away 

: chisel . e strain coming on the joint by the i i 
is of prime importance that the joint be well fitted. is eS a ea 
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Blind Dovetail Joint.—This is a double lap joint, that is, 
the joint is covered on both sides and on this account it is 
sometimes called a secret dovetail joint. The laps may be either 






THICKNESS = 
THICKNESS OF S!DE + LAP 
\ 


BLIND SIDE \_ FRONT 





Fics. 1,167 to 1,169.—Blind square lap dovetail joint and detail of draw showing appearance 
assembled. In figs. 1,167 and 1,168, two forms of pin and socket are shown, MS, mitred and 
LF, square. In making this joint, first cut the pins, then the lap and mark the sockets 
with a scriber. 
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square as in figs. 1,167 and 1,168, or mitred as in figs. 1,170 and 
1,171. Onaccount of the skill and time required to make these 
joints, they are used only on the finest work. The mitred form 
is the more difficult to assemble. 


Tongue and Groove Joint.—In this joint the tongue is formed 
on the edge of one of the pieces to be joined, the groove being in 
the other, as shown in figs. 1,173 and 1,174. 






SECRET 






Fics. 1,170 to 1,172.—Blind mitred lap dovetail joint and detail of draw i 
mitr : showing appearance 
assembled. In making this joint the top pin is mitred right across, for the sake Chavon 
ance. Except for the mitred part the construction is the same as the blind square lap form. 


— 


Fics. 1,173 and 1,174 —Tongue and ' 
174.— groove plank and assembl i i 
tongue and groove joint; the type of joint generally used for ibe ol ae 
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CHAPTER 25 


Furniture Suggestions 


Although not every mechanic has sufficient skill to make 
really fine furniture, yet there are a great many simple pieces 
which can be easily made. In general it is better to make the 
simplest things first, and when greater proficiency has been 
attained in the handling of tools and working wood, the more 
intricate and difficult pieces may be undertaken. 


Tool Box.—It may be assumed that the amateur who desires 
to make things will first want a good tool box where his tools 
may be placed and locked. There is a great variety of tool 
boxes which may be obtained on the market, but to build one is 
the aim of the amateur who desires not only to save money but 
to increase his skill in the use of tools by using them. 

Fig. 1,175shows atool poxof simple design, which, with a little 
extra expense for materials and care in making is at once a work 
ofart. The dove tail joints shown may be undertaken by those 
sufficiently advanced. This joint is not only the strongest, 
but considerably improves the appearance of the box. If 
desired, the construction may be simplified by mitre joints 
reinforced by inside corner pieces. However, the dove tail joint 
as shown is a good exercise in joint making. Before cutting the 
dove tails and pins (especially if costly wood be used for the box), 
it is better to make one or two practice joints, first with ordinary 
wood to avoid chance of spoiling one of the pieces for the box. 
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Fics. 1,175 to 1,179.—Tool box and details of construction. Fig. 1,175 i 
with overall dimensions; figs. 1,176 and 1,177, dove tail joint: fig. 1.178, seetios theoggh 
box showing arrangement of tray; fig. 1,179, detail of tray. Figs. 1,175 and 1,176, show 
dove tail joint for top (M, and S, corresponding to the same letters in fig.1,175) but the 
spacing for sides of the box is the same. Lumber required for box: 1 piece 6’ x12” x"; 
1 piece 8’X6" X14". For tray: 1 piece 3’X13" X34" (for full length tray); 1 piece 
12’ X3” X34” for sides and partitions fe 
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; In making the box any kind of wood desired may be used, but in consider- 
ing the amount of time spent in making the dovetail joints only the finest 
wood should be used, as for instance mahogany. The length of box is such 
that there will be practically no waste of material. The top and bottom 
are fastened with flat head brass screws. These should be put in carefully 
so that the heads are exactly flush with the wood. 

Figs. 1,176 and 1,177 give details of the dove tail joints; the spacing is 
the same for both the top and sides of the box. 


A tray may be provided to hold small articles as shown in fig. 1,178. This 





Fics. 1,180 to 1,186.—Book rac‘: and details of construction. 


tray may extend across the box or only part way. Ifa half tray be made 
the rails may extend the length of the box so that the tray may slide from 
one end to the other. An important point in design of tray is that it should 
extend up to the top so that when the box is closed and turned up in carry- 
ing, small articles as nails, etc., will not drop out of their compartments 
into the box. Any number or arrangement of compartments may be pro- 
vided as desired. Butt hinges, locks, grips, etc., may be obtained from any 
large hardware house. 


Book Rack.—A simple design ror a book rack is shown in 
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. 1,180 to 1,186. It may be made from remnants as the 
att are very small, requiring but 3 pieces, in all less than 
18” of lumber unless the body is made longer than 12 inches”. 

Fig. 1,180 shows the upright end pieces hinged to the top 
face of body, so that when folded they lay on the top. The ends 
may either be cut to a design or left plain. The ends are pivoted 
by passing a rod through as shown or a round head screw may be 
used on each side about 214 inches long. 
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Fries. 1,187 to 1,190.—Cabinet wall shelf rack and details of construction. The shelves are 
rabbetted in 2% in.; they ae 4 in. narrower than the sides so that the rabbet does not show 


on the front. The top and bottom shelf is keyed through the sides, as shown thus binding 
all together so that the only nailing necessary is to fasten on the two strips on the back. 





















The design to which these ends are cut is such that when opened they 
stop at an erect position, however, to insure this in case the sawing out has 
left too much play, the strip shown in fig. 1,182 is nailed to the under side. 
A little sand papering after these cuts are made is usually sufficient to fur- 
nish enough play. 


Cabinet Wall Shelf Rack.—A simple design of wall rack is 
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shown in figs. 1,187 to 1,190, which gives practice in making 
wedge form of mortise and tenon joints. Do not try to improve 
this design with fancy scroll work as that form of ornamentation 
is out of date. The shelf is fastened with hook and eyes, the 
latter being screwed into the underside of shelf and engage the 
eyes wihch are screwed into the side wall, thus supporting the 
cabinet. These hook and eyes are spaced 16 ins. so that the hooks 
may screw into studs. In order for the cabinet to hang plumb 
























































Fics. 1,191 and 1,192.— Bracket shelf with solid brackets and deta: of built up bracket. 
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it is important, indeed necessary, that the wall eyes are at the 
same elevation. 


Bracket Shelf.—Very often it is desired to erect a shelf in a 
room on plastered walls, and in most instances for appearance, it 
should be placed center equi-distant from other objects such 
as possibly two windows. 


It is seldom that the studs which are spaced 16 ins. centers are located 
where brackets can be nailed to them and be at the desired location. This 
is overcome by building the shelf with a back board as shown in fig. 1,191. 




















Fics. 1,193 to 1,195.—Narrow pattern flower box. 


The built up bracket shown in fig. 1,192 will retain its shape better than 
the solid type. 


Flower Box.—A narrow pattern design for a flower box suit- 
able to place on a piazza balustrade is shown in figs. 1,193 to 
1,195 . In construction, it requires five pieces of 7/s in. boards to 
make it, two ends, two sides and bottom. It is nailed together 
on square joints, but the corners may be mitred. However, it 
must be remembered that flower boxes have to stand the pres- 


sure of earth from within and must be ut t 
SEY: p ogether very 


Furniture Suggestions 421 





Fig. 1,196 is an isometric view of the same style box made 
3 ins. wider. 


- Cedar or Moth-proof Chest.—In making a moth-proof chest 
cedar is used because some property of the wood, probably its 
aroma, keeps the moths away. Figs. 1,197 to 1,200 show design 
and details of construction of a cedar chest of convenient size. 





Fics. 1,197 to 1,200.—Moth proof cedar chest and detail of construction. 
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It has an apron lid or cover, and a base which lifts the bottom from the 
floor enough for ventilation. 

The covers of the chest, may be put together as in fig. 1,198, square dove 
tail as at B, or mitre dove tail as at C. Another method is the butt joint 
reinforced and ornamented with metal trimming as at D. 


Hall Chair.—In the design shown infigs. 1,201 and 1,202, there 








rome gee and 1,202.—Hall chair. In construction, the seat is nailed or screwed and glued 
beh Aart sce or legs. These sides may be cut out to a pattern fitting the design. A ring 
ee heme: a tenon is mortised into the sides and held secure in place by a key at 
ee ee vrs on be ane, laa L Ln Meaty the sides or legs buckling at the feet 

1 oO nothing to hold them. An a i fron 
seat, left plain or cut out to harmonize with the design of the ic, a hee . 


are in all eight pieces. The back from the floor to top is one 
continuous piece and is what gives the chair its strength. It is 


cut out in three places. To start these cuts wi 
holes must be bored. Ti OE? Aa 
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It can all be made of % in. oak or other suitable wood, but 
looks better if of 114 in. material, being more massive and 
dignified in appearance, or a compromise, making the back 
and seat of 11in. and the remainder of 7% in. 


Tabouret.—A design for a tabouret which will be found a 





= 
23> 














Fics. 1,203 to 1,205.—Tabouret. Fig. 1,203, elevation; fig. 1,204, plan; fig. 1,205, enlarged 
view of one leg showing joints. 

good exercise in joint making is shown in figs. 1,203 to 1 205. A 

detail of one of the legs is shown in fig. 1,205, drawn to larger 

scale to show more clearly the joints at top and bottom of the 

legs. 
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Cosey Corner.—lIn the design of cosey corner shown in figs. 
1,206 to 1,208, the aim was to illustrate a simple construction 
easy tomake. The seat is mitred at corner with a leg under the 





Fics. 1,206 to 1,208.—Cosey corner. Fig. 1,206, plan; fig. 1,207, detail of end; fig. 1,208, 
isometric view. 

_ Built-in Construction.—The accompanying cuts (figs. 1,210 

to 1,213) are interesting as showing some of the numerous 

built-in features with which the kitchen may be equipped. 

Some of these conveniences, in design. are quite simple and 
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ordinary and some are truly unique, but all of them will be 
found to constitute particularly desirable auxiliaries, if space 
will permit of their being used. 


Cupboard.— A good example of built-in construction is 














Fic. 1,209.—Built in table and benches for breakfast nook adjoining butler’s pantry. 


shown in figs. 1,225 and 1,226. The general proportions are 
shown in the figures. The counter height should be about 32 
ins. And the counter opening not less than 12 ins., as shown. 


426 Furniture Suggestions 


Framing for Drawers.—This is a job of precision, and it can 
not be expected that the drawers will move in and out without 
sticking or jambing unless first class lumber be used and all 


/ ig 


———— 














Ics. 1,210 and 1,211.—Built in construction I Fi 1,21 a i tior conveniences. 
F : , A o— Pig. i, 0, a combination of i 
Fig. . > d ht cool hic: er x t r 
; 211 raug er which serves an excellen purpose as a feature of kitchen equip- 


the work be square and straight, and the 
i : parts properl j 
Figs. 1,214 to 1,216 show frame construction. properly fitted 


The guides A, should be of hard, smoo 

: ; ; th wood. Here C, i 

wider than A, thi ul , be : , is made 
be required. aaron only bape y if much greater strength might 
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Fics. 1,212 and 1,213.—Built in constructioa II.—Fig. 1,212, ordinary cupboard and d:awers, 
including nine little spice drawers. Fig. 1,213, folding ironing board. 
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Fics. 1,214 to 1,216.—Frame for draws. Fig. 1,214, assembly; fig. 1,215, detail of drawer end, 
showing bevel D. and action of same. Full lines show draw closed. and dotted lines, position 


in opening. 
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Fics. 1,225 and 1,226.—Cupboard. Fig. 1,225, front view; fig. 1,226, end sectional view. 


The run guides A need not be larger than 54 in. square. Their face must 
be flush with the inside of frames forming drawer space. 


In the detail of draw front (fig. 1,216) it is seen at D, that the bottom 





Fics. 1,217 to 1,224. —Continued. 


to F, show construction without hinged leaves but as an extension table, the extra leaves 
being omitted. The slides 2 and 3 are fastened to the underside of top; when closed the ends 
of the apron meet. The rabbeted strips 2 and 3 are best fastened by screws. Strip 1, 
moves freely in these and is pul ed to position by a stop screwed to table and engaging ina 
slot. Strip 1 (in E), if of hard wood may be as smallas 24%” K 1%". F, side view, showing 
table extended and leaves ready to goin. G, shows corner of table inverted, illustrating iron 
strap reinforcement binding leg to apron. H, end elevation, showing the leaf brackets open 
at b, and folded at c, the operation being indicated by dotted outline 6, a. Two ways of 
hinging are shown at b and c, the better way being shows at b. 
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of the front is beveled so that as the drawer closes the top of drawer rises, 
practically making a closed joint at F. The side of the drawer E is 4 in. 
lower than the front so that there can be no possibility of the drawer binding 
until it is closed. The dotted lines show that as the drawer moves out, the 
bevel at D, lowers it 14 in. so that it will run free. Hence, if the front 
binds from swelling, this bevel releases it- 





Fics. 1,227 to 1,2230.—Home made cou i i 
.2230. ch with details of construction. The desi i 
cere nt pts style, simple and easy to build. The piece A, resting on Solent 
a “chen fm pal The side elevation shows that there are three more of these cleats 
< the head cushion in place, the others the long upholstery frame. ‘ 
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POCKET SIZE 


This New Audel Set of Carpenters & Builders Guides gives inside practical trade information 


that every worker can use to his benefit and profit. 
It is a worker's reference library that saves time, money, work and worry. 
The information is given in plain, practical language that any reader can understand and 


apply to his work. 


Every subject is thoroughly and carefully covered with explanations and illustrations. 
Examples of the best practice are given, together with easy short cuts for doing good work. 
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Bricklayers, Stone Masons, Cement Workers, 
Plasterers and Tile Setters 


If you now want to know the advancements 
in building progress—save mistakes—save 
work—save material—solve your problems— 
increase your efficiency—it will pay you to 
examine Audel’s Masons Guide—4 numbers. 





These Guides are bound in attractive, flexible covers with gold 
edges, making them a pleasure to use; paper is a beautiful clear 
white stock, with clear pleasing type, easy to read. Titles stamped 
in gold. The volumes present a_ professional appearance. The 
2,067 illustrations are graphic, quickly and easily understood and 
the information is quickly applied. Practically every page has an 
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